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THE PREPONDERANCE OF GALLSTONES IN WOMEN 


An Etiological Study 


H. E. ROBERTSON, M.D., Rochester, Minnesota 


N studies on the occurrence of gallstones, one 
of the few facts on which almost all authors 
are agreed is that women are more frequently 
subject to gallstone disease than are men.! 

This conclusion is one of the outstanding features 
encountered in any review of publications about 
gallstones. In a recent paper on “Pregnancy and 
Gallstones” by Robertson and Dochat, statistical 
data on this subject were recorded and reviewed. 
Among the patients of the Mayo Clinic, women’s 
susceptibility to the formation of gallstones when 
compared with that of men’s gave the propor- 
tion of 1.8 to 1, and in a combined summary of 
reports of similar statistics from 22 writers, this 
proportion was found to be 2.2 to 1. The usual 
explanation offered to account for this fact was 
that pregnancy favored the occurrence of gall- 
stones, but the authors just cited, after a fairly 
complete review of this question, concluded there 
was considerable doubt as to the validity of the 
theory that childbearing could wholly account for 
the preponderance of gallstones in women. Con- 
sequently, some other solution appears to be nec- 
essary, and the present study is presented with 
that end in view. 

A detailed examination of all the theories which 
have been proposed to explain the presence of 
gallstones would lead too far afield. However, a 
brief review of the salient elements of these theo- 
ries may lead toward a more nearly correct orien- 


'The only notable exception to this statement is found in a 
paper by Miyake and Ishiyama (1930). They endeavored to 
prove that the increased tendency toward the production of gall- 
stones among European and American women, as compared with 
men, was due to their custom of wearing corsets, as the Japanese 
women, who did not wear corsets, had no higher incidence, they 
asserted, did men. However, the figures of other Japanese 
writers do not support this contention. 

Section on Pathological Anatomy, Mayo Clinic, Rochester, 
Minnesota. 


tation with the main problem. Such an effort at 
once encounters the usual difficulties. It is not 
only confusing but also astonishing to see how 
much authors diametrically disagree as to the sig- 
nificance of the data they have collected. No sin- 
gle cause (or even multiple causes) has proved to 
be a satisfactory explanation for the formation of 
gallstones, although writers have placed varying 
emphasis on one or more of what they frequently 
designate as predisposing influences. For simplifi- 
cation I have elected to discuss these under the 
following headings: (1) stasis of bile, (2) changes 
in the constituents of bile, (3) infection, (4) asso- 
ciated diseases and constitutional susceptibility, 
and (5) neurogenic disturbances. 


STASIS OF BILE 


Almost as early as gallstones were recognized, 
the theory was advanced that they were due to 
the too prolonged retention of bile in the gall blad- 
der. In the middle of the sixteenth century, path- 
ological stasis of bile was emphasized by Fernel 
when he wrote, “They [gallstones] come from bile 
that is held back too long, is not emptied or not 
renewed.” Coe, in 1757, asserted stagnation and 
inspissation of bile, particularly in women, ac- 
counted for women’s greater liability to acquire 
gallstones. Nearly a century later (1842), Roki- 
tansky concluded that gallstones were the result 
of stagnation and the holding back of bile. Meckel 
von Hemsbach (1856) similarly agreed that no 
gallstones could be formed “‘if the factor of stag- 
nation was absent.” Kraus (1881) stated that an 
intermediate cause of gallstones was “‘a slowing of 
the flow of bile into the intestine” and a resultant 
“Anhiufungen” (accumulation) of bile in the gall 
bladder, and Cohnheim (1882) referred gallstones 
to a difficulty in the emptying of the gall bladder. 
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Marchand (1888) made the broad generalization 
that everything which led to thickening of the 
bile, obstruction of the bile ducts, or insufficient 
emptying, resulted in granular (koernigen) depos- 
its from which larger concretions might readily be 
formed. Klebs (1889) asserted that “the prelim- 
inary condition [‘Vorbedingungen’] for gallstones 
is stagnation of bile.”” Naunyn (1891) wrote, “‘Sta- 
sis is the decisive cause of gallstones” and “Stag- 
nation of the bile remains the only well established 
cause of the formation of gallstones.” Luetkens 
asserted that Naunyn’s most important contribu- 
tion to the etiology of gallstones was the idea that 
stasis was a conditio sine qua non for gallstones. 
Other prominent authors, including Weltz (1894), 
Gumprecht (1895),' Aschoffand Bacmeister (1909), 
Grube and Graff (1912), Aoyama (1914), and Melt- 
zer (1917), reached similar conclusions. Later 
writers were equally impressed by the importance 
of this factor. For example, Rous and McMaster 
(1921) stated, “Intermittent biliary stasis is ad- 
mittedly the principal predisposing cause of chole- 
lithiasis,” while Chauffard (1922) appeared cer- 
tain that “‘stasis, no matter what the cause, favored 
changes in solubility due to overconcentration of 
cholesterol and consequent precipitation.” Again 
in 1924, Rous, Drury, and McMaster (179) wrote 
that stasis leads “to accumulation of organic de- 
bris.” Whitaker (1927) was equally emphatic in 
the statement, “The fundamental condition then 
to gallstone formation is universally recognized to 
be stasis,” and in 1929 (221), under the title “Bil- 
iary stasis as a factor in the production of gall- 
stones,” he said, “On the whole recent studies 
confirm the old opinion that stasis is an essential 
factor in gallstone formation.” Again, in 1934, 
Whitaker (222) echoed Fernel in the conclusion, 
“Any condition in which the bile remains an ab- 
normally long time in the gallbladder . . . predis- 
poses to gallstone formation,” and finally stated, 
“Practically all students of the subject have agreed 
that one factor necessary to gallstone formation is 
stasis either in the gallbladder or ducts.” West- 
phal (217) in 1922 also asserted that in man stasis 
without infection or bacteria could lead to precipi- 
tation of bilirubin and cholesterol; while Schaefer 
(1932) expressed almost the same opinion when 
he stated, “The principal factor (in the precipita- 
tion of cholesterol) is concentration by absorption 
of fluid and stasis is the usual cause of this.” 
Finally, in a late edition (1938) of Osler’s “Text- 
book of Medicine” the statement is made that “all 
conditions favoring stasis predispose [to gall- 
stones].” 


1Gumprecht wrote ‘‘besides stasis there is no other single cause of gall- 
stones.” 


Naturally enough, the conditions which might 
conceivably produce stasis have received early 
and repeated consideration. Mechanical factors, 
such as anatomic peculiarities of the biliary tract, 
increased intra-abdominal tension (especially dur- 
ing pregnancy), pressure on (or distortion of) the 
bile ducts by the pregnant uterus, and relaxation 
of the abdominal walls producing ptosis of vis- 
cera? after pregnancy, frequently have been men- 
tioned. The theory first proposed by Heidenhain 
in 1863, namely, that the normal respiratory move- 
ments of the diaphragm served as an adjunct to 
the drainage of the biliary system including emp- 
tying of the gall bladder, and the conclusion that 
increased abdominal pressure, as in pregnancy, 
interfered with this function, have had many ad- 
vocates, even as late as 1932 when Blond sup- 
ported this view. Other careful investigators have 
failed to confirm these notions. ° 

Klebs in 1872 and Marchand in 1888 called 
attention to the fact that at postmortem exami- 
nations, a transverse groove across the: right lobe 
of the liver was occasionally found. This was 
noted particularly in womerm and was called 
“Schnurleber.”’ It was ascribed to the tightly laced 
corsets prevalent among women at that time. Sev- 
eral later writers agreed with Marchand that this 
custom favored the stasis of bile and, thus, the 
formation of gallstones.’ As tight lacing became 
less customary this theory wag, perforce, aban- 
doned.‘ In support of other factors assumed to re- 
sult in biliary stasis, frequent references were made 
to the alleged sedentary habits of women,’ to obes- 
ity, and to old age. 

Some writers, however, have minimized the role 
which stasis might play in the etiology of gall- 
stones. Thus Schade (1910) concluded that, al- 
though stasis of bile in the gallbladder was a very 
important factor in the precipitation of cholesterol 
from the bile, this precipitated cholesterol was not 
identical with the formation of calculi, and that 
other influences seemed to be necessary. A few 
authors even denied that stasis was of any partic- 
ular moment. Hein, as early as 1846, made the 
shrewd observation that “Ruhe” (rest) alone was 
not sufficient to produce gallstones, as the bile reg- 


*Rovsing (1923), as the result of direct observation during abdominal 
operations, stated, ‘‘Ptosis was very rarely complicated by gallstones. 

sThe same deformity of the liver, occasionally found in men, was sup- 

to be caused by — belts, particularly the sword belts of military 

men (Mosler, x89), and a similar influence was presumed to result in 
women from the hanging of many voluminous skirts from the waist. 

4And yet on March 19, 1944, the following quotation from a physician 
appeared in a prominent metropolitan newspaper: ‘‘Any hindrance in the 
flow of bile may result in serious gallstone trouble. Tell your readers to 
avoid anything tight around the midsection. A belt drawn too tightly 
across the middle, or a girdle that is worn too tight is the worst thing a 
human can do.” f 

‘Hoppe-Seyler recorded that J. P. Frank, in 1832 noted that scholars 
and prisoners were disposed to have gallstones, an Budd, in 1857, stated 
that literary men, prisoners, and persons who were bedridden were all 
prospective subjects for gallstones. 
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ularly undergoes short periods of “Ruhe”’ during 
inactivity of the intestine. Sixty-eight years later 
(1914) Lichtwitz asserted that the idea of stasis 
as a factor in the production of gallstones was not 
surely established. Rovsing (1923) noted that 
Aschoff had accepted stasis as “an irrefutable fact”’ 
(“eine unerschuetterliche Tatsache’”’) and that, 
from this, one would conclude there was a large 
amount of convincing proof behind it. ‘‘Unfortu- 
nately,” he added, “‘one seeks in vain for any such 
evidence.” Rovsing also noted that acquired ob- 
structing biliary lesions in man did not necessarily 
produce gallstones. Gundermann (78) wrote in 
1926, “The idea of stasis is entirely hypothetical,” 
and said that it would be better to drop completely 
this uncertain theory. Mentzer (1927) stated 
that stasis of bile was not essential for gallstone 
formation, and Schmidt (1930) agreed with Gun- 
dermann that the theory of stasis was “somewhat 
hypothetical.”” Newman was more emphatic when, 
in 1933, he wrote, “Stasis in itself is no explana- 
tion for anything”; he also said, “The magic word 
‘stasis’ on analysis disappears from the list of pri- 
mary causal factors [of gallstones]; while An- 
drews (1933) adopted this opinion by stating, 
“There is no evidence that stasis alone is a fac- 

or.” In 1935, Pavel asserted, “The theory of the 
corset, atony of old age and other causes of stasis 
have failed [to explain gallstones],” and added, 
“The history of the corset as a cause of stasis and 
lithiasis represents a symbol of the role of inertia 
in the maintenance of old theories.” Also, in 1936, 
in the second edition of their book on “La vesicule 
biliare,”’ Chiray and Pavel expressed doubts about 
the importance of stasis in the production,of gall- 
stones as they had frequently observed stasis both 
experimentally and clinically without finding gall- 
stones. Greene and his coworkers (1936) agreed 
with Andrews that biliary stasis alone is insuf- 
ficient to produce calculi. Eppinger (1937) flatly 
asserted, “Stasis alone never leads to cholelithi- 
asis” (Stauung allein fuehrt nie zu Cholelithiasis). 
In 1939, Carter, Greene, and their colleagues re- 
ported that they found biliary stasis present to an 
equal degree in noncalculus and in calculus gall 
bladders and stated: ‘While there is strong pre- 
sumption that stasis was of importance in the for- 
mation of gallstones, other unknown factors must 
also have been in operation.’” Finally, Bisgard 


“Teh glaube man taete 
lassen” (Gundermann, 1926). 

‘In their book on diseases of the biliary tract, paint ts in 1039, these 
same authors wrote on:page twenty-nine, ‘‘Calculi have bee cbeerved 
under conditions which seem to preclude the presence of pr ” Two 
pages farther on, in a discussion of the “hypertonic gall bladder,” they 
stated, “‘The concent of stasis explains many of the clinical features of 
the disease.” Finally, on page forty-two, they said, ‘In patients with 
typical gall-bladder symptoms . 


t diesen unsicheren Begriff ganz fallen zu 


. the most important change is e 
ment, for enlargement is a definite result of stasis, and the most frequent 
accompaniment of gallstones in operative specimens.” 


and Baker, in 1940, asserted that neither biliary 
stasis nor stasis in the pancreas is a single factor 
producing gallstones. 

Summary. Although stagnation of any fluid in 
which precipitation of its elements is to take place 
would appear to be a necessary requirement, this 
factor does not seem to play an important role 
in the formation of gallstones. As Hein pointed 
out in 1846, the bile normally undergoes periods 
of quiescence. The length of such periods is deter- 
mined largely by the quality of the ingested food 
as well as by the normal digestive functions of the 
upper part of the gastrointestinal tract. Even dur- 
ing the times of active evacuation it is probable 
that the gall bladder frequently is not completely 
emptied. During its stay in the gall bladder, the 
bile is concentrated up to about a tenth of its orig- 
inal volume, because of active absorption of water 
and water-soluble salts. This natural quiescence 
of bile in the gall bladder can hardly be accused of 
giving rise to gallstones, and repeated observa- 
tions indicate that abnormal stasis created by 
such obstructive phenomena as lodgment of a cal- 
culus in the cystic duct, or carcinoma or stones in 
the common bile duct never produces, or even 
favors, the production of gallstones. Stasis, so 
useful in the laboratory test-tube experiment, is 
not the cause of gallstones. 


CHANGES IN BILE 


Although there is no evidence that Paracelsus 
(1493-1541) had any intimate knowledge of gall- 
stones (or of any other pathological condition for 
that matter), his was the earliest attempt to estab- 
lish a chemical cause for certain diseases.? What 
he denominated as “tartaric processes” was the 
basis for a doctrine of calcification and concretion 
formation and was applied by him to all sorts of 
calcific deposits as well as to calculi. According to 
Muleur he included sediments in the cavities of 
the body, such as the urinary bladder and the 
channels of the liver. In his “Opus Paramirum,” 
published in 1572, the following sentence occurs, 
“Now however the bile contains this same ‘Tar- 
tarum’ .. . and it thus happens that in the bile 
lies the material for stones.” Plater (1536-1614) 
compared gallstones to stalactites and spoke of a 
foreign substance which modified the constitution 
of the bile. Thenard (1821) thought the precipi- 
tation of bile pigment came from a diminution of 
“Natron” (alkaline salts), and Seifert (1851) in- 
ferred that increase of lime in the drinking water 
was important. However, Thudichum (1863) is 


3Mul ) called Paracelsus “‘the first po) of the 
pathology while Long (1928) said 
of the medical Rennaissance. 
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usually given credit for being the first to express 
a more rational theory, namely, that fermentation 
(Gaerung) of bile caused a precipitate by splitting 
the bile acids and alkalies. The pathologist Klebs, 
whose views on many phases of disease were far 
ahead of his time, wrote in his ‘Allgemeine Patho- 
logie” (1889) that although the presence of gall- 
stones furnishes many perplexities, nevertheless 
one thing is sure, namely, that they arise from a 
ee of the normal constituents of the 
ile. 

In 1789 De Fourcroy made known the discovery 
of cholesterol and asserted that all human gall- 
stones contained this substance. It was given its 
present name by Chevreul (38, 39) in 1815 and 
1816, and in 1821 Thenard assigned to it the prin- 
cipal role in the formation of gallstones. Since 
then there have been innumerable attempts to de- 
termine the conditions which govern the normal 
and pathological metabolism and the fate of this 
very important substance, particularly in its rela- 
tion to bile and gallstones. Both speculations and 
experiments have been freely employed to explain 
why it is normally kept in solution in the bile and 
what circumstances intervene to cause its precipi- 
tation. With the identification of bile acids, first 
about the middle of the nineteenth century, the 
suspicion arose that these acids and their salts 
were concerned in keeping the cholesterol of the 
bile in solution. Klebs (1889) expressed this view 
when he stated, “Cholesterin is held in solution 
by the bile acid salts and can only be precipitated 
when these [salts] are diminished.” Many others 
have confirmed this statement, especially Andrews 
and his colleagues (1932) who demonstrated that, 
by dialysis in vitro, bile salts will pass through a 
semipermeable membrane and leave cholesterol 
deposits behind. Andrewsand his associates (1933) 
further agreed with previous authors that “no 
substance other than bile salts in the bile is capa- 
ble of holding cholesterol in solution.” 

Naunyn and his followers further complicated 
the problems gathered around bile cholesterol by 
asserting that it was largely derived, not from ac- 
tion of the liver cells, but from the epithelial cells 
of the mucosa of the bile ducts and gall bladder. 
Still others insisted that the cholesterol of the bile 
was a secretion from the blood through the walls 
of the gall bladder. Whether the well known, but 
little-understood, cholesterosis of the gall bladder 
is the result of such a secretion or represents an 
absorption from the bile, and the relation of cho- 
lesterosis of the gall bladder to the formation of 
gallstones are also matters of disagreement. 

The effect of pregnancy on the metabolism and 
accumulation of cholesterol was thoroughly inves- 


tigated by many workers. Some were able to 
demonstrate a slight increase of cholesterol in the 
blood in the later months of pregnancy, but it was 
not clearly evident that hypercholesteremia, from 
any cause, uniformly affected to any important 
degree the cholesterol content of the bile or, what 
is more important, the production of gallstones. 
Similarly, feeding experiments gave contradictory 
results, although it appears probable that a per- 
sistently high fat (or high protein) diet increases 
the amount of biliary cholesterol. All of the ex- 
periments and observations in the field represent 
a sort of groping after the cause of gallstones. 
Many workers have been convinced that once a 
consistent increase of cholesterol in the blood or 
bile from any cause can be demonstrated, that 
cause would have an important bearing on the 
production of gallstones. Among others, Carter 
and his associates (34) and Rehfuss and Nelson 
advised a diet low in cholesterol as a routine treat- 
ment for persons who have, or may have, gall- 
bladder disease. But the increase or decrease of 
cholesterol in the blood or bile from any cause has 
assumed relative unimportance as long as the 
proper ratio (of solubility) between bile salts and 
cholesterol could be maintained. 

In 1927 Herxheimer wrote, “The question of 
nuclei is the principal problem of gallstones.”’ The 
well known tendency of some substances in solu- 
tion, particularly crystalloids, to agglutinate 
around some sort of a central core (or nucleus) 
undoubtedly was responsible for the widely held 
notion that biliary constituents, especially choles- 
terol and bile pigments, could precipitate and col- 
lect around inert substances. These have been 
variously described as clumps of bacteria, epi- 
thelial and other cellular débris, pigment parti- 
cles, intrahepatic bile-duct concretions, cholesterol 
polyps, or masses of mucus. Numerous and largely 
unsuccessful attempts were made to produce gall- 
stones by implanting foreign bodies in the gall 
bladders of animals,' and human gallstones were 
frequently examined in an effort to locate the hid- 
den center. Not one of these suppositions has sur- 
vived the tests of experimental or critical investi- 
gation. Nevertheless, the idea of some sort of a 
“rallying point” for the collection of precipitated 
and other elements of the bile would appear to 
possess a logical basis. As Fowweather and Col- 
linson (1927) expressed it, “Once there is a suit- 
able nucleus, crystallization around it will take 
place rapidly or poorly according to the degree of 
supersaturation of the enveloping bile.”’ 

1In 1897 Homans reported a case in which operation disclosed 7 stones 


around loose silk sutures a year and eight months after cholecystostomy 
had been performed. The following year Hansemann described 2 similar 
instances. 
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Closely associated with the concept of a nucleus 
is the supposition of some kind of a binding sub- 
stance. Hippocrates and Galen are said (Weiser 
and Gray, 213) to have recognized this possibil- 
ity, and von Heyde, in 1684, extracted the crystal- 
line material from a urinary calculus and observed 
a residual framework. For many authors, mucus 
appeared to fulfill the requirements for a central 
core as well as a cement substance. Kemp of Lon- 
don, in 1856, stated, ““The mucus of the gall blad- 
der is not merely a secretion designed to lubricate 
the interior of that organ and protect it from irri- 
tation by its other contents but it is an essential 
and integral portion of cystic bile.” In that same 
year, Meckel von Hemsbach concluded, “Two 
basic factors underlie the formation of every true 
gall or urinary stone; first, the presence of an or- 
ganic substance, mucus, in which there may be 
deposition of salts; second, a suitable urinary or 
bile fluid to serve as the mother liquor for these 
sediments. The decomposible organic substance, 
mucus, is unquestionably necessary. . . Stones 
are formed only when an organic binder is carried 
down too.” Eighty-four years later (1940) Alva- 
rez expressed a similar conclusion when he wrote, 
“It is well known that the mucous membrane of 
the gall bladder secretes a small amount of viscid 
alkaline mucus. This probably causes trouble at 
times by serving as a cement for the formation of 
gallstones.” 

However, Aschoff (1905) could not obtain a 
positive staining reaction for mucus in the mu- 
cosa of the normal gall bladder. He thought there 
might be ‘‘a special kind of mucin” or some “Vor- 
stufen” (antecedent) to mucin. Chiray and Pavel 
(1936) likewise were puzzled, because they said, 
“One cannot find specifically staining mucus in 
the bile.” They referred to Wahlgren who, in 
1901, had determined that the cells of the mucosa 
of the human gall bladder secreted, not mucin, a 
glycoprotein, but a mucinlike material, nucleo- 
protein (or nucleoalbumin), which differed from 
true mucin by the absence of a reducing sub- 
stance. Wahlgren thought true mucin probably 
arose in man from the epithelium of the bile ducts 
as he always found mixtures of true mucin and 
nucleoalbumin in human gall bladders. With this 
conclusion Hammarsten (1905), who wrote exten- 
sively on this subject, was in full agreement. But 
Policard (1922) stated that while properly speaking 
there are no true mucus glands in the gall bladder, 
nevertheless “‘its cells can readily take over the 
function of producing mucus, just like the intes- 
tinal epithelium. . . . Each cell of the epithelium 
(of the gall bladder) can secrete (mucus) and 
does so to a variable extent.” Johnson (1922) 


maintained, “The epithelial cells of the gallblad- 
der mucosa secrete mucus more abundantly in 
proportion to the surface than any other [group of] 
mucus secreting cells.”” Harding studied the sub- 
ject in 1934 and agreed with Policard and also 
noted a similar opinion by Jurisch in 1910. Har- 
ding claimed to have found in the epithelial cells 
of normal gall bladders mucous granules which 
stained well with mucicarmine. Finally, Ivy (1934), 
in a review of the physiology of the gall bladder, 
said, “The gallbladder secretes a viscid colorless 
secretion, its viscidity being due to protein rather 
than to true mucin, which, if present, is only in 
traces.” 

Aschoff, in 1906 and in 1913, referred to what he, 
and others including Flandin (1912), called the 
“‘Eiweissskelette” or ‘‘Eiweissgeruest” (albumi- 
nous framework) of gallstones, which Kuru, who 
worked under Aschoff, concluded was fibrin. This 
albuminous substance was presumed to enter the 
bile either in the form of an inflammatory exudate 
or as an abnormal product of injured liver cells, 
and to produce albuminocholia, which was em- 
phasized by Lichtwitz (125) as comparable, in 
some respects, to the albuminuria of pregnancy. 

In the fifth edition of Wells’ “Chemical Pathol- 
ogy” are found the following broad generaliza- 
tions: “All pathological concretions appear to be 
laid down according to a definite law. There must 
first be a nucleus of some substance different from 
the substance that is to be deposited and which is 
most frequently a mass of desquamated cells, but 
may consist of clumped bacteria, masses of mucus, 
precipitated protein or a foreign body of almost 
any sort. Upon this nucleus, substances crystal- 
lize out of a solution, much as cane sugar crystal- 
lizes on a string to form rock candy, but with the 
important exception that among the crystals is 
usually deposited more or less mucin or other or- 
ganic substance, which forms a framework in 
which the crystals lie and which remains, if the 
crystals are dissolved out, as a more or less perfect 
skeleton of the concretion. In no case would the 
concretion form were it not that the solution is 
overcharged with some substance, but not infre- 
quently it is the presence of the nucleus that leads 
to the precipitation of the substance, that is, the 
nucleus may play either a primary or a secondary 
role. With a few exceptions the dissolved sub- 
stance is deposited in a crystalline form, although 
the crystalline structure may in time partly dis- 
appear through condensation or through filling the 
interstices with some other material. The struc- 
ture of the concretion depends on two factors: 
The crystals tend to be deposited at right angles 
to the surface and thus give a radiating structure; 
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but the rate of deposition is usually irregular, and 
during the periods of quiescence the surface tends 
to be covered with mucin or other organic sub- 
stance, hence we also get a concentric laminated 
structure.’ 

In a discussion of the pure cholesterol stones, 
which Aschoff and Bacmeister (13) had demon- 
strated could be formed without inflammation or 
other pathological changes in the gall bladder, 
Weiser and Gray (1932) called attention to a 
paper by Ord (160), “On the influence of colloids 
upon crystalline form and cohesion,”’ published in 
1879. In this paper Ord suggested a probable 
mechanism based on the presence of colloids for 
the production of gallstones. This idea was later 
adopted and extended by Schade who wrote sev- 
eral papers on the genesis of urinary and biliary 
calculi between the years 1909 and 1911. Many 
other writers including Lichtwitz (1914), Joly 
(1929), Weiser and Gray (1932), and Weiser (211) 
(Colloid Chemistry, 1939) have accepted the col- 
loidal theory as the most rational explanation of 
the peculiar solubilities of substances normally 
present in the bile (and urine) as well as of the 
conditions which bring about their precipitation. 
Even Naunyn (154), in one of his last papers 
(1923), was led to admit that “the most typical 
gallstone represents a colloidal jell.” 

In his usual clear style of writing, Wells, in his 
book, gave his conception of this theory. ‘“Con- 
cretions consist of mixtures of colloids and crystal- 
loids deposited from solutions of the same charac- 
ter and hence the application of the principles of 
colloidal chemistry throws much light on the con- 
ditions of their formation. Colloidal solutions hold 
in solution greater quantities of crystalloids than 
simple solutions, for the reason that at the surface 
of each colloidal particle there is a zone in which 
the crystalloids are more concentrated than else- 
where, thus permitting more crystalloids to be 
dissolved in the solvent between the colloidal par- 
ticles.2 On the other hand, the concentration of 
the crystalloids on the surface of the colloidal par- 
ticles causes the colloids to serve as a starting 
point of precipitation whenever the crystalloids 
are in excess. When the crystalloid goes out of 
solution, therefore, it will form crystals or precip- 
itates which are intimately associated with the 
colloids.” A similar theory, applied to gallstones, 
was summarized by. Weiser and Gray (1932) as 
follows: “Cholesterol is colloidally dispersed in the 
bile fluid by the protective action of the alkali 


1The importance of this statement is attested by the fact that the 
La in their ‘‘Biochemistry of disease,” published in 1940, quoted 
itin 
2For the colloidal chemist this phenomenon is brought about by the 


process of adsorption. H.E.R. 


cholates.” Weiser (1933) further added, “The in- 
creasing impoverishment of the bile in cholate 
content, compels small quantities of cholesterol to 
separate out from time to time. But owing to the 
presence of fat it is a guttulate separation which 
occurs and since . . . foreign substances are lacking, 
there is nothing to prevent the aggregation of the 
droplets.” In short, according to Weiser and Gray 
(212), these drops coalesce and subsequently crys- 
tallize, initiating pure cholesterol gallstones. Also, 
according to these authors, pure pigment and pure 
calcium carbonate stones may form under similar 
conditions. By pouring fat supersaturated with 
cholesterol in glycocholate solution, Weiser (1933) 
produced layered, firm structures comparable in 
many respects, grossly and microscopically, to 
cholesterol gallstones obtained from human gall 
bladders. The conditions which disturb the sta- 
bility of the colloidal mixtures of the bile have 
been variously designated as undue stasis, infec- 
tion, chemical irritation, or any change which re- 
sults in an excess of albumin or a decrease of bile 
salts. 

The concentric rings or bands which are charac- 
teristic of many gallstones, according to Weiser 
(1939) “result from the diffusion of bile pigments 
in a gel of cholesterol containing calcium ions.” 
They were regarded by Weiser and Gray (1932) and 
also by Sweet (1938) as examples of the so-called 
Liesegang phenomenon.’ It is interesting to note 
that the layers in gallstones were regarded by 
Meckel von Hemsbach (1856) as examples of a 
universal tendency in nature to successive and 
alternating deposits of contrasting substances, the 
process being controlled by definite physicochem- 
ical laws. He found application of the tendency in 
many formations, including biliary and urinary 
calculi, as well as pearls, shells, agates, and even 
the geologic layers of the earth’s surface. 

The relation of the liver to the formation of 
gallstones attracted early attention. In the sec- 
ond half of the sixteenth century, Mattioli is said 
to have suggested that gallstones were first pro- 
duced in the liver. This idea was developed by 
more modern writers, particularly Meckel von 
Hemsbach, Thudichum, Boysen, Rovsing, and 
others, who were impressed by the occasional pres- 
ence of sediments and granules of bile pigment in 
the bile ducts. These were believed to be pro- 
duced by damaged liver cells and were regarded 
as precursors of gallstones. Hyperemia of the 

8This term has been employed to designate the more or less rhythmic 
banding observed in many precipitates which form solid masses with 
alternating layers of substances, often having different colors as well as 
other different physical characteristics (128). The phenomenon was first 
clearly demonstrated by Liesegang (127) in 1896, when he observed the 


formation of rings of silver chromate after a solution of silver nitrate was 
permitted to diffuse into a gelatin jelly containing potassium bichromate. 
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liver, said to accompany menstruation commonly, 
and the effect, largely hypothetical, of pregnancy 
on the liver were also cited as evidences of the in- 
fluence of that organ on the production of gall- 
stones in women. 

Changes in the pH of the bile of the liver and 
gall bladder have also received emphasis. Licht- 
witz (123), in 1907, asserted that acid bile favored 
the precipitation of cholesterol and bilirubin, but 
Andrews (1933) stated that their work “did not 
show that the hydrogen ion concentration bears 
any relation to gallbladder diseases.”” Conversely, 
Bronner (1934) concluded, “The reaction of the 
liver bile is a true index of the current diet” and 
stated that this reaction is “very important.” 
Feldman and his colleagues (1937) also claimed 
that change in the pH was “‘one of the most impor- 
tant factors in the formation of gall stones.” 

The supposition that duodenal contents, includ- 
ing bacteria, occasionally enter the common bile 
duct and alter the bile, according to Gilbert and 
Fournier (71), was “an ancient hypothesis.”’ More 
recently, as a counterpart to the theory that bile 
might injure the pancreas by invasion of the pan- 
creatic duct (Opie, 1901), Wolfer (225), in 1931, 
described changes which he believed were due to 
regurgitation of the pancreatic secretion into the 
bile ducts and gall bladder. Andrews and his co- 
workers (6), in 1932, found that pancreatic juice in 
a dog’s gall bladder “causes a marked differential 
absorption of bile salts at the expense of choles- 
terin and hence tends to precipitate the latter.” 
Sweet (1938) ascribed the formation of “mud” 
and stones in the common bile duct to the reflux 
of pancreatic juice, and Wolfer (1939) reiterated 
that “many cases of cholecystitis, as well as com- 
mon duct and gallbladder stones can be accounted 
for on the basis of a pancreatic juice reflux.” 
Finally, Carter and his associates (1939) suggested 
that “the common finding of pancreatic ferments 
in the gallbladders removed at operation warrants 
further investigation.” 

Summary. Manifestly, herein lies at least one 
of the secrets of biliary calculi formation. These 
stones are changed bile. Some of the normal ele- 
ments of the bile have not only undergone an irre- 
versible sedimentation, but the insoluble elements 
have become congealed into corporate masses. 
These are subject to increase in size by rhythmi- 
cally repeated precipitation of material of similar 
composition, to internal changes, such as crystal- 
lization and infiltration, and to molding by the 
walls of the gall bladder, as well as, when multiple, 
by friction against each other. 

However, throughout the existence of the cal- 
culus in the body, the elements of which it is com- 


posed are more or less firmly bound together by 
some sort of a tenacious substance, the cohesive 
properties of which increase rather than decrease 
with the age of the concretion. Cholesterol, the 
principal constituent of gallstones, and bile pig- 
ments, normally are held in colloidal suspension 
in the bile by the action of bile salts, and if these 
salts are relatively diminished to a sufficient de- 
gree the colloidally suspended substances are pre- 
cipitated. If no binding substance is present in 
sufficient amount the sediment is washed out by 
fresh bile or remains as a pultaceous debris. It ap- 
pears exceedingly probable that the substance nec- 
essary to form a scaffold or framework for these 
sediments is mucin or a mucinlike protein, such as 
nucleoprotein, which is secreted by the epithelial 
cells of the mucosa of the gall bladder. Whether, 
in order to serve this function, the secretion must 
be abnormal in amount or quality has not been 
determined. Equally unknown is the reason for 
the simultaneous cohesion or coagulation of the 
scaffolding substance with the precipitated cho- 
lesterol, bile pigments, and associated calcium. 
The whole collection of phenomena probably arises 
from colloidal reactions and the results are com- 
parable to similar geologic formations as seen in 
agates and such structures in animals as pearls, 
shells, or the carapace of many crustaceans and 
insects. 


INFECTION 


After the discovery of the pathogenic properties 
of micro-organisms, numerous attempts were made 
to relate infection of the biliary system to the for- 
mation of gallstones. The theory apparently was 
suggested first in 1876 by Charcot and Gombault 
and, in 1886, by Gallippe. After the identification 
of the bacillus coli communis (escherichia coli) and 
the demonstration of its ability to survive and 
grow in media containing bile, numerous experi- 
menters reported evidences of the etiological rela- 
tionship of this organism to gallstone disease. 
Bacilli of this species were frequently found in 
the bile, in the walls of the gall bladder and bile 
ducts, and even in gallstones, often without any ' 
anatomic evidences of inflammation. Naunyn 
(153), particularly, was impressed by these obser- 
vations and was convinced that, besides stasis, the 
major factor in the formation of gallstones was in- 
fection, especially by escherichia coli. This or- 
ganism, he stated, was almost always present in 
bile removed at postmortem examination. In a 
later paper (154), he admitted that “sterile” gall- 
stones were possible, but that they seldom oc- 
curred. He adopted the term “‘lithogenous cholan- 
gitis,” first proposed by Meckel von Hemsbach. 
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The ease and frequency with which the presence 
of escherichia coli was demonstrated in the bile, 
together with the evidence that cholesterol could 
be precipitated in vitro from bile inoculated with 
these bacteria (Gerard, 1905; Kramer, 1907; de 
Lavergne and Kissel, 1935, and many others) 
proved a very seductive and reasonable theory to 
explain the cause of gallstones. 

However, several writers, especially Rovsing, 
disputed the validity of this conclusion. Gum- 
precht (1895) asserted that “the normal bile is 
free from micro-organisms” and that the notion 
that gallstones are formed from symptomless in- 
fection of the bile was ‘“‘nothing but an hypothe- 
sis.” Chauffard (1922) observed that for some 
physicians and surgeons “the infectious origin of 
biliary lithiasis is a kind of dogma,” and con- 
cluded that “the largest number of gall stones es- 
capean infectious pathogenesis.”’ Lichtwitz (1929) 
called attention to the fact that “severe purulent 
biliary infections render certain no gall stones will 
be formed”’ (Schwereitrige Gallenprozesse machen 
sicher keine Steinbildung). 

A similar story could be related about the rise 
and fall of the theory that eberthella typhosa 
caused gallstones. The former world-wide epi- 
demic of typhoid fever, and the frequently proved 
presence of eberthella typhosa in bile and also in 
gallstones, as well as in the walls of gall bladders 
of typhoid carriers, served to indict this organism 
by testimony similar to that used against esche- 
richia coli. But when the incidence of typhoid 
fever greatly declined and the incidence of gall- 
stones remained the same or showed an in- 
crease, this explanation of their cause had to be 
abandoned. 

In more recent times, little convincing evidence 
has been presented to prove the primary impor- 
tance of the infectious theory, although, for many 
writers, the dicta of Naunyn (150) and his school 
still prevail. In 1924, Schrager suggested that 
“the gall stones of middle life . . . are the end prod- 
uct of a cholecystitis which originated during the 
first pregnancy.”’ Branch (1929) added to the con- 
fusion by asserting that ‘‘the organism recovered 
from a case of acute cholecystitis is not necessarily 
the primary etiologic factor responsible for the de- 
velopment of the acute lesion.” Umber (1932) 
concluded that the presence of bacteria in the bile 
(bacteriocholia) did not necessarily mean disease, 
as the lower part of the biliary tract always con- 
tained micro-organisms. He also mentioned that 
an otherwise harmless organism might become 
pathogenic. Even as late as 1932, Aschoff (12) 
apparently was much impressed by the data con- 
cerning the association of the ‘“enterococcus” with 


infection of the biliary tract.1 The accumulated 
literature on the relation of bacteria to the pro- 
duction of gallstones, as well as to other diseases 
of the biliary tract, has grown to enormous pro- 
portions. Every conceivable aspect has been in- 
vestigated. The kinds of micro-organisms, their 
paths of entry into the bile, the nature of the le- 
sion they produce, the attempted simulation of 
these activities by experiments with laboratory 
animals, and many other phases of the subject 
have received attention. However, clear-cut proof 
that gallstones are ever primarily caused by infec- 
tion with bacteria has not yet been offered. Carter 
and his coworkers (1939) adopted a somewhat cau- 
tious view when they wrote, “As the result of 
many careful pathological, bacteriological and 
physiological investigations we are coming to the 
conclusion that infection is the primary cause of 
disorders of the gallbladder in the minority of 
cases,” and they finally summed up the matter by 
the following statement: “Experiments pertaining 
to the origin, path and effects of infection upon 
the gallbladder have been conducted by Rosenow, 
Graham, Judd, Mentzer (142), MacNeal and 
many others without arriving at final conclusions 
as to the specific role played in gallbladder disease 
by infectious bacteria.” 

Summary. On the whole, there is little evidence 
in favor of the theory of infection. At the same 
time, both the occurrence and the seriousness of 
infection of the biliary system by virulent bacteria 
must be admitted. They may cause profound and 
often fatal disturbances. Also, micro-organisms, 
of all degrees of pathogenicity, including purely 
saprophytic types, may and undoubtedly do gain 
entrance to the bile and are occasionally demon- 
strable in that medium, in the walls of the gall- 
bladder, and even in the gallstones themselves. 
Theoretically, they may, by agglutination, form 
clumps which act as nuclei for the aggregation of 
precipitated cholesterol and bile pigments. How- 
ever, the theory that they play any major role in 
causing gallstones must be abandoned. 


ASSOCIATED DISEASES AND CONSTITUTIONAL 
SUSCEPTIBILITY 


In the efforts to detect some common basis for 
the formation of biliary calculi, repeated studies 
have been made of the possible etiological rela- 
tionship of gallstones to other diseases. The earli- 
est of these was undertaken to prove the simulta- 
neous occurrence of urinary calculi and cholelithi- 


This organism was named by Thiercein in 1899, and in 1906 was called 


the ‘‘streptococcus fecalis” by Andrewes and Horder. Its chief claim to 
recognition arose from its apparently frequent presence in the bile 
(Meyer, 1924; Meyer and Loewenberg, 1926, and Posselt, 1931), as well 
as ic resemblance to escherichia coli in ubiquity and ability to survive 
in bile. 
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asis. However, the number of patients who har- 
bored both types of stones has not proved to be 
large enough to justify any thought that they had 
the same cause. For one thing, more men than 
women have urinary calculi, while the reverse is 
true for gallstones. The relative incidence of other 
diseases, such as arteriosclerosis, gout, and even 
fatty changes in the liver and tuberculosis, in cases 
of gallstones has been reviewed with the same end 
in view, but with not even suggestive results. 

The statement that there is an increased inci- 
dence of gallstones in cases of diabetes seems to 
have good statistical support. Isolated instances 
of diabetes or glycosuria developing after attacks 
of gallstone colic, often with jaundice, have been 
reported by several early writers. Loeb appar- 
ently was the first to report such a case in 1879, 
and other cases have been reported by Hull (1882), 
Kraus (1884), Roger (1886), Ord (1887), Sweet 
(1889), Gans (1891), Gilbert and Weil (1898), 
Weidenbaum (1898), and Kausch (1899). In an- 
swer to a discussion of his paper by Gans, Naunyn 
(150) expressed doubt as to any association of 
gallstone colic with glycosuria, and in his book 
(151), published in 1892, he stated, “I.cannot con- 
firm from my own experience the frequent appear- 
ance of sugar in the urine in connection with gall- 
stone colic.” Finally, in an article entitled “Dia- 
betes mellitus,” published in Nothnagel’s Ency- 
clopedia of Medicine in 1898, Naunyn asserted 
that in 250 patients with gallstone colic he had not 
once noted glycosuria except in cases in which the 
disease was complicated by disease of the liver. 
Lenné (1898) expressed a similar view; Zinn (1898) 
held that sugar in the urine of patients with gall- 
bladder disease was a very rare event, and Kausch 
(1899) concluded, “In gallstone disease (without 
complicating disease of the liver) glycosuria is 
very uncommon (hoechst selten).” Hochhaus 
reached a similar conclusion in 1907. 

According to von Noorden and Issac (1927), 
Bouchard, in 1891, was one of the first to report 
on a series of cases of diabetes. He found gall- 
stones in ro per cent of his patients with diabetes. 
Seckel (1925), among 430 cases of diabetes, could 
discover only 26 (6 per cent) patients who had 
gallstones. Jones and his associates (1925) exam- 
ined the duodenal contents of 68 diabetic patients 
and concluded that 15 (22 per cent) of the pa- 
tients had, or had had, gallstones. They indicated 
that “the existing figure for the incidence of gall- 
stones in diabetics is far too low” and that prob- 
ably “one-fifth of all diabetic patients over forty 
have an associated cholelithiasis.” Wilder, in 
1926, found that gallstones were present in 16, 
or 28 per cent, of 58 cases of diabetes in which 


postmortem examination was performed at the 
Mayo Clinic. He believed that “disease of the 
gallbladder is an etiologic factor of importance in 
diabetes.” Woehrmann (1928) found that 160 of 
677 diabetic patients had “gall-bladder disease,” 
and Katsch (1928) reported “gall-bladderchanges” 
in 14 of his 36 cases of diabetes, an incidence of 
nearly 39 per cent. Warren (1938) collected data - 
from the records of 453 postmortem examinations 
of diabetic patients more than thirty years of age. 
Gallstones were (or had been) present in 140 (31 
per cent), whereas in 500 consecutive postmortem 
examinations of nondiabetic patients of the same 
age group, gallstones were found in only 21 per 
cent. In 1941 Dry and Tessmer reported that 
gallstones were present or had been removed by 
operation in 50, or 27 per cent, of 182 cases of 
diabetes observed at the Mayo Clinic. 

I have reviewed the statistics of postmortem 
examinations made at the Mayo Clinic during the 
years 1934 to 1943, inclusive. In 4,761 cases in 
which such an examination was performed on pa- 
tients twenty years or more of age, sufficient data 
were recorded regarding the presence or absence 
of gallstones at the examination or their previous 
removal by operation. This number, 4,761, in- 
cluded 3,016 (63 per cent) men and 1,745 (37 per 
cent) women. Gallstones were present or had 
been present in 1,032 cases (22 per cent).! 

Of the 1,032 patients in whom gallstones were 
or had been present, 500 were men (17 per cent 
of the 3,016 men examined) and 532 were women 
(30 per cent of the 1,745 women examined). Dia- 
betes had been diagnosed in 205 of the 4,761 indi- 
viduals. Of these 205 patients with diabetes, 124 
were men and 81 women. Of the patients who had 
diabetes, 76 (37 per cent) had gallstones. Of the 
men who had diabetes, 41 (33 per cent) had gall- 
stones; the corresponding figure for women was 
35 (43 per cent). Of the 4,556 patients in whom 
diabetes was not present and whose bodies were 
given postmortem examinations, 2,892 were men 
and 1,664 were women. Of these nondiabetic pa- 
tients 956 (21 per cent) had gallstones. Of the 
nondiabetic men 459 (16 per cent) had gallstones; 
the corresponding figure for women was 497 (30 
per cent). Thus the presence of diabetes appar- 
ently increased the incidence of gallstones in this 
series by 17 per cent for men, by 13 per cent for 
women, and by 16 per cent for both sexes. 

Not all authors have agreed that there is any 
significant relationship between diabetes and cho- 
lelithiasis. In 1892 Naunyn (151) stated, “It is 

1Dochat and I reported the incidence of gallstones at postmortem ex- 
aminations as 16 per cent in the years 1910 to 1942, inclusive (at the 


Mayo Clinic). We considered al] ages, and in many of the earlier rec- 
dain on admittedly incomplete. 
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not permissible to conclude there is a causal rela- 
tionship, seeing that both diseases, cholelithiasis 
and diabetes, are quite common and no special ex- 
planation is required of their occasionally attack- 
ing the same individual.” Strauss (1898) likewise 
asserted that gallstones never or very rarely are 
associated with diabetes, and Lenné (1898) agreed 
that liver diseases and diabetes mellitus do not. 
possess a causal relationship (Leberleiden und 
Diabetes mellitus nicht in einem Causalverhaelt- 
nisse stehen). In 1924, Campbell wrote, “There is 
an equally large amount of cholesterol in the blood 
in cases of diabetes and some types of nephritis 
and there is no tendency for gallstones to be asso- 
ciated with these diseases.”” Fowweather and Col- 
linson (1927) concluded, “Increase of blood cho- 
lesterin alone does not cause gallstones, as it is well 
known to increase in diabetes, but there is no par- 
ticular relation of diabetes to gallstones.” Joslin 
and his associates (105), in 1940, noted that Dub- 
lin and his colleagues (1934) also were able to 
demonstrate little or no connection between gall- 
bladder disease and the development of diabetes. 

In spite of these and other similar statements, it 
is quite clear and must be admitted that diabetic 
patients, especially women, are predisposed to har- 
bor gallstones. Also there seems to be little if any 
dispute as to which of these two diseases appears 
first. Joslin and his collaborators (1940) stated 
that the average age of 189 patients at the time a 
diagnosis of gallstones was made was forty-seven 
and seven-tenths years, and in 199 cases of dia- 
betes the average age was fifty-one and three- 
tenths years. They also quoted Jordan’s conclu- 
sion that in the average case a diagnosis of gall- 
stones was made twelve and nine-tenths years 
prior to the onset of diabetes. As to etiological 
sequence, I have been unable to find a single author 
who supported the possibility that diabetes favors 
the formation of gallstones. On the contrary, many 
have contended that patients with gallstones are 
particularly liable to have diabetes and thereby 
have inferred that gallstones might cause diabetes. 
Joslin (1927) suggested that “the gallstone vari- 
ety” of diabetes was the most favorable type of 
this disease and that it frequently could be im- 
proved, or if the diabetes had not yet occurred, it 
could be prevented by the removal of the gall- 
stones. Jones, McKittrick,and Root(1925), Geddes 
(1926), and McKittrick and Root (1928) agreed.! 


1In justice to Joslin and his colleagues (105), it is only fair to quote the 
following sentences from their book, ‘ treatment of diabetes melli- 
tus,” published in 1940: ‘In view of the recent emphasis of the common 
hereditary basis of diabetes we believe that one can no longer assign to 
gallbladder disease a pw f etiologic role . . . it seems fair to conclude 
that although gallstones and cholecystitis occur more frequently in dia- 
betics than in non-diabetics, gallbladder disease cannot 


regarded asa 
primary factor in the causation of diabetes.” 


Whether the same factors that produce gall- 
stones also may cause diabetes, or whether it is 
only the complications of gallstones, such as in- 
fection or injury to the liver, that are effective, are 
matters for further investigation. In either in- 
stance the study of the relationship between these 
two diseases does not appear to furnish any de- 
monstrable clue as to why gallstones are formed. 

Frequently, final conclusions as to the cause of 
cholelithiasis have been expressed by such vague 
terms as “disordered metabolism” or “metabolic 
disturbances.”’ These and similar phrases, which 
are comprehensive and indefinite, are often the 
last resort of the befuddled investigator. Occa- 
sionally, more exact terminology is employed, as, 
for example, faulty metabolism of cholesterol, bile 
pigments or calcium, and hypercholesteremia. But 
the most commonly used and least frequently in- 
terpreted disturbance of metabolism is conveyed 
by the word “obesity.” The alliterative phrase, 
“fair, fat, and forty,” has become a sort of shib- 
boleth among clinicians as a description of those 
most likely to have gallstone disease. Strangely 
enough, the association of obesity and gallstones 
has been the subject of very few definite inves- 
tigations. 

In an analysis of 255 patients with gallstones, 
Zellweger, in 1913, found that 87 (34 per cent) 
were well nourished and 14 (5 per cent) were 
obese. Mentzer (1926) indicated that the per- 
centage incidence of gallstones increased materi- 
ally with the increase in overweight. 

In 1929 Gross reported that the average weight 
of 143 men with gallstones was 131.65 pounds, and 
that of 174 women with gallstones was 126.07 
pounds, while the average weight of 500 men with- 
out gallstones was 119.24 pounds and that of 500 
women without gallstones was 103.35 pounds. In 
an analysis of insurance statistics, Dublin and his 
colleagues (1934) stated, “The susceptibility of fat 
women to gallbladder disease is evidenced by the 
high proportion of women, nearly eighty per cent, 
in this group.” They estimated that in their se- 
ries, 51.8 per cent of the women were at least 5 per 
cent, and that 22.8 per cent were 15 per cent, 
above normal average weight. In their book “Di- 
agnosis and Management of Diseases of the Bil- 
iary Tract,” published in 1939, Carter and his 
collaborators gave the summary of a sequence 
suggested by many investigators of gallstones dur- 
ing the past one hundred or more years. In a dis- 
cussion of the hypotonic gallbladder, they stated: 
“Sedentary habits, obesity, deficient muscular 


2This phrase has been ascribed to Deaver (43) and he actually used it 
in a paper published in 1930. It was probably employed earlier and per- 
haps by other authors. 
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tone, and low metabolic rates are common in both 
sexes having this type of dysfunction. Most of 
the patients belong to the ‘fair, fat and forty’ 
group.” Joslin and his coworkers (1940), who 
have emphasized the role of obesity in diabetes, 
stated that they were inclined to agree with Ter- 
brueggen (1937) who asserted that the occurrence 
of gall-bladder disease in a diabetic patient is ex- 
plained by the obesity which is commonly present 
in such a person. 

In an analysis of the 1,032 instances of gall- 
stones previously mentioned (page 7), I found 
that 578 (56 per cent) of these occurred in indi- 
viduals estimated to be of normal or subnormal 
weight. The remaining 454 (44 per cent) were 
judged to be above normal weight. In the first 
group (578) there were 333 (58 per cent) males 
and 245 (42 per cent) females. In the group above 
normal weight (454) there were 167 (37 per cent) 
males and 287 (63 per cent) females. These esti- 
mations admittedly are not exact. Indeed most 
figures on obesity can only be approximate; how- 
ever, these figures tend to confirm the opinions of 
other authors, namely, that women, at least, who 
have gallstones are inclined to be overweight at 
the time of their death. 

In spite of these figures and the opinions just 
cited, no one has been found who has contended 
that obesity was a sine gua non for the production 
of gallstones. Bettman and Tannenbaum in a 
study of gall-bladder disease, published in 1944, 
said, “We purposely chose this woman of thirty- 
five years of age, with black hair and loss of weight 
to emphasize the fact that the well-known line 
about ‘fair, fat and forty’ should not mislead us.” 
Also it must never be forgotten that the gallstone 
carrier most probably becomes a patient a consid- 
erable time after the calculi have formed. More 
careful study is indicated to determine whether 
obesity is really one of the factors in the produc- 
tion of gallstones, how obesity influences this pro- 
duction, and whether the presence of gallstones 
tends to promote obesity, and even perhaps “the 
sedentary life’? commonly ascribed to patients, 
especially women, with gallstones. 

Any discussion of obesity and its relation to 
gallstones naturally introduces the problem of in- 
dividual and class, or group, susceptibility to one 
or both conditions. Almost from the time that 
theories about the cause of gallstones began to 
appear, it has been the assumption of many au- 
thors that gallstones represent the results of an ab- 
normal constitutional make-up. As Dieulafoy (48) 
(quoted by Chauffard, 1922) expressed it, “L’etat 
diasthesique domine la pathogeni de la lithiasis 
biliare” (the diathetic state dominates the patho- 


genesis of biliary lithiasis).1 Other equally vague 
terms have been employed, such as “cholesterin 
diathesis,” “constitutional factor,” “familial tend- 
ency,” “predisposition,” “pregnancy cholesterol 
diathesis,”’ “racial differences,” and soforth. Bowen 
and his associates (1928) were no more specific 
when they stated that the frequent association of 
diabetes, obesity, and gallstones was “probably a 
matter of constitution.” 

This is not the place to review the literature 
which has been collected about the relation of con- 
stitution to disease.? Attention must be confined 
to a few pertinent references to the relationship 
between the production of gallstones and specific 
body types. One of the earlier authors to hint at 
this association was Beneke (16), who, in 1876, 
found that of 30 persons with gallstones, 19 (63 per 
cent) had “Eine starke Fettbildung” (a marked 
corpulence).* Zellweger (1913) said she had ‘“‘ob- 
served an heredity in cholelithiasis, in the form of 
whole gallstone families. Just as in many obscure 
causes of disease, also in cholelithiasis, disposition 
and constitution play a role.”’ She quoted Bartel, 
who made the first important studies on this phase 
of the etiology of gallstones, and said: “‘As to the 
tendency to concretion formation, in the front 
rank is cholelithiasis which frequently discloses an 
abnormal constitutional predisposition.”” In 1916 
Bartel wrote a paper on “‘Cholelithiasis und Koer- 
perkonstitution” in which he again concluded, 
“In calculus formation, especially in cholelithi- 
asis, abnormal constitutional conditions of the en- 
tire organism are present.”’ He recommended that 
in every case in which gallstones are discovered at 
postmortem examination the constitutional char- 
acteristics of the individual should be carefully 
investigated. 

In this country, Draper has contributed numer- 
ous studies of the relation of physical conforma- 
tion to specific conditions, especially duodenal ul- 
cer and diseases of the gall bladder. His latest 
book (49), published with the collaboration of 
Dupertuis and Caughey, in 1944, is entitled “Hu- 
man constitution in clinical medicine.” These 


1In the second edition of Dieulafoy’s ‘‘A text-book of medicine” (47) 
translated by Collins and Liebmann and published in 1912, the following 
sentence appears: ‘‘My ideas absolutely with those ex; by 
Hanot—that the diathesis is a factor in the pathogenesis of lithiasis.” 
Dieulafoy also s d the theory which then prevailed in France 
when he stated, ‘‘Biliary lithiasis is often associated with the diathetic 
conditions that form a part of the group of arthritic diseases—migraine, 
gout or rheumatism, urinary lithiasis, obesity, asthma, diabetes and ec- 

” The word “arthritic” is used in the sense of the French word 


zema. 
“arthritisme” (arthritic diathesis) which was employed by the writers of 
Dieulafoy’s time with a broad and special whe 


significance. 
2The ee has its own journal (Zeitschrift fuer Menschliche Verer- 
bungs und Konstitutionslehre) and references to it have r astound- 
ing proportions. Tucker and in 1940 estimated that, in the pre- 
vious five years, fully 1,000 titles had been listed. fal 
%According to Fei nbaum and Howat (1934), Beneke (27), in his book 
entitled “Die Alterdisposition,” published in 1879, was the to report 
measurements of the in support of his theory. 
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authors reported studies on go patients with dis- 
eases of the gall bladder. After noting that “wom- 
en are more prone to gallstones than men, in the 
proportion of five or six to one,” and recalling the 
old medical saying that “the commonest type of 
woman to be affected is ‘fair, fat and forty’,” they 
concluded from numerous physical measurements 
and observations that, when gallstones occur in 
man, there is a “strong emphasis on gynecic char- 
acters in his total person.” These included “gy- 
necic contour, fat distribution, gesture, facial ex- 
pression and turn of mind. .. . Men of ‘gallbladder 
type’ possess wide heads, moderately short and 
broad faces. . . . Roundness and softness charac- 
terize the otherwise regular features of the face 
and their hips are somewhat broad and the trunk 
is rather short. The massiveness of the gallblad- 
der physique is more clearly shown by the very 
broad and deep chests which exhibit the largest 
circumference found in any male group.” Simi- 
larly these authors asserted that “women with 
gallbladder disease are in general of a soft, round 
or lateral type of build.” These women, the auth- 
ors Claimed, have “fairly broad shoulders and the 
broadest hips of any female disease group. Their 
chests are by far the broadest and deepest and the 
chest circumference-stature ratio is the largest re- 
corded in the study.” 

Disagreement is usual with every theory about 
the pathogenesis of gallstones (or any other dis- 
ease for that matter) and some authors do not 
admit the influence of constitutional tendencies in 
this disease. Chauffard, in a masterly book on 
biliary lithiasis, published in 1922, rather naively 
concluded that, on the whole, heredity played no 
important role, but in men in whom hypercholes- 
teremia (which was observed by him in women 
during pregnancy) was not present, “heredity is 
more important.” Feigenbaum and Howat (1934) 
reported as follows: “Our results do not bear out 
Draper’s conclusions.” In 1935, they asserted: 
“The conception that the physical constitution of 
a person is an important factor in the etiology of 
disease arose from the observations of the effects 
of certain diseases on the body. At no time were 
these effects controlled in investigating the sub- 
ject. Thus a clinical impression which is errone- 
ous, viz., that the anatomical habitus is one of the 
causes of disease, was perpetuated.” Tucker and 
Lessa in a lengthy review entitled “Man; a con- 
stitutional investigation” (1940), commented as 
follows: “Draper presents a mass of statistical 
data which is exceedingly hard to evaluate.” 


1Dublin and others (1934) rted that Draper “went so far as to sa: 
that he “allapaem te ae of a morgue in a hospital and pick hie 
gallstone cases.” 


Finally, Julius Bauer, the dean of modern writers to 
on constitution and disease, in 1942, wrote as fol- do) 
lows in reference to Draper’s theory: “The etiol- 
ogy and pathogenesis of most diseases are too 
complicated to conform to so simple a concept as i 
that mentioned. One can hardly expect an ulcer it w 
or gallbladder type of human habitus. What may celv 
be and has actually been found, however, is a eent 
greater frequency of various diseases in persons Lue 
exhibiting a particular habitus. . . . Habitus is twe 
never the cause of a disease . . . it may be an indi- han 
cator of a morbid disposition.” Thus one must to “ 
leave this fascinating question. I have an idea two 
that the last word along these lines has not yet | ‘req 
been written, but concerning the theory that con- SOC 
stitutional factors play any effective part in the appt 
primary pathogenesis of gallstones, there seems plore 
to be considerable doubt. the 
Summary. The attempts to associate in causal J [witl 
relationship any other disease and cholelithiasis be d 
have proved uniformly unsuccessful. Apparently chro 
more diabetic patients have gallstones than do tinal 
nondiabetic patients and there must be some, as TI 
yet hidden, explanation for this fact. Almost all deve 
investigators are agreed that diabetes, when it oc- must 
curs, follows the presence of gallstones, but none that, 
has proposed that diabetes causes them to form or other 
that the two diseases have a common cause. mani 
In regard to obesity and gallstones, the inquirer § Stone 
finds much confusion in attempts to correlate the ff tholo 
two conditions. Most of this arises from the un- — 2€rvc 
certainty as to the actual time at which biliary | Phal- 
calculi begin to form. It is the status of the indi- J Spec 
vidual before this time and not afterward that is clinic 
pertinent, and for this period of life there is nat- § ‘ry s 
urally little or no information obtainable. The ff (219) 
problem of overweight is closely linked with the J “on ' 
effect, if any, of heredity and constitutional tend- | ‘ona 
encies. Here also it is difficult to trace any simple ff} (218) 
or understandable relationship. The proponents — V!ous 
of specific constitutional patterns for given dis- 
eases have not produced, and perhaps are not con- comp! 
cerned with, etiological data. However, they have of Na 
gathered together an imposing array of scientific been r 
collaborators and have presented so many facts f} ° gall 
that their claims cannot be ignored. It seems emi- §} Strate: 
nently reasonable that certain types of individuals kinesie 
who possess, largely by inheritance, similar physi- biliary 
cal structures and mental traits should thereby be §f to the 
subject to similar pathological conditions. Mental § ' whi 
hospitals are filled with examples of this tendency. § V4gus, 
The physically awkward and careless thinking J the m 
person is a poor risk for accident insurance. But bladde 
even if the individuals who are going to acquire § tion of 
gallstones could be selected on the basis of their § Parle 
build and disposition, at present one is no nearer ff bach (135 


to a solution of why they, or the many others who 
do not conform to this type, have gallstones. 


NEUROGENIC DYSFUNCTION 


In all the welter of theories and etiological data, 
it was inevitable that neurogenic phases should re- 
ceive consideration. In the early part of the eight- 
eenth century, Hoffmann (1731), according to 
Luetkens, stated that the nerve anastomoses be- 
tween the stomach and duodenum, on the one 
hand, and the bile ducts on the other, could lead 
to “irritative Irradiationen.” In the more than 
two hundred years since then, similar concepts 
frequently have been expressed. The possible as- 
sociation of duodenal ulcer, or even disease of the 
appendix, with gallstones has been thoroughly ex- 
plored. In 1930, Birch and Boyden suggested that 
the “dysfunction and stasis of the gallbladder 
[with the consequent formation of gallstones] may 
be due in part to inhibitory reflexes arising from 
chronically diseased portions of the gastrointes- 
tinal tract.” 

The temptation to review all the stages in the 
development of the so-called neurogenic theory 
must be resisted. It should suffice here to note 
that, preceded by the ideas of John Berg, among 
others, and encouraged by his chief von Berg- 
mann, Karl Westphal in 1922 published a “mile 
stone”! paper entitled “Relation between the pa- 
thology of the biliary tract and the vegetative 
nervous system.” Other communications by West- 
phal followed on various phases of physiological, 
especially neurogenic, as well as pathological and 
clinical manifestations of the activities of the bil- 
iary system. In 1931 Westphal and his colleagues 


he || (219) published a book entitled “Gallenwegsfunk- 
he — tion und Gallensteinleiden” (Biliary-tract func- 
d- —| tion and gallstone disease). In the following year 
yle § (218) Westphal brought out a review of his pre- 


vious ten years’ work on “The motility and ab- 
sorption disturbances of the bile ducts and their 
complications.” 
of Naunyn (151), stasis in the biliary tract had 
been regarded as a prerequisite for the production 
of gallstones and that he (Westphal) had demon- 
strated that this stasis was the result of a “dys- 
kinesie” of the musculature of the extrahepatic 
biliary system. As proof of his theory, he referred 


si- 

‘he to the results of previous experiments on rabbits, 
ital § in which, by means of a weak irritation of the 
cy. | Vagus, he claimed to have noted an increase in 


the motility of the smooth muscles of the gall 
bladder and bile ducts, with consequent contrac- 
tion of the gall bladder and expulsion of bile into 


'Earlier “‘milestones” in the study of ———— might be selected as 
follows: Fernel (1554), Fauconneau-Dufresne (1851), Meckel von Hems- 
bach (1856), Naunyn (1892) and Aschoff and pepo (1909). 
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He noted that, since the report - 


the duodenum. If the stimulation of the vagus 
was stronger, there resulted a spastic contraction 
of the ring muscle of the papilla of Vater together 
with increased tonicity and contraction of the 
muscle of the gall bladder. But the flow of bile 
into the intestine was prevented by the spasm at 
the entrance of the duct into the duodenum. This 
effect he denominated “hypertonic biliary stasis.””? 
The opposite of this was caused by stimulation 
of the splanchnic or sympathetic nerves, which 
caused relaxation of the musculature of the bil- 
iary tract with passive dilatation of the gall blad- 
der, a “hypotonic biliary stasis.” Westphal con- 
cluded from these and other observations that 
overstimulation or oversensitivity with resulting 
abnormally strong responses of either the sym- 
pathetic or vagus (parasympathetic) nerves pro- 
duces a pathological disturbance in the physiology 
of the biliary system and prevents the prompt dis- 
charge of bile and thus tends to favor infection, 
gallstone formation, bile-duct colic and other clin- 
ical manifestations. He called the nervous dys- 
functional state a “cholangiopathy” and asserted 
that it occurred more frequently in women be- 
cause they were more liable to hypophyseal or 
gonadal hormonal disturbances, particularly at 
menstrual periods or because of pregnancy. He 
affirmed that in pregnancy the evidence of a hy- 
pertonic gall-bladder stasis with slowing of the 
emptying time, which had been demonstrated by 
pharmacologic experiments, was positively con- 
firmed by the use of special dyes and roentgen 
rays. He interpreted these phenomena as signi- 
fying an increased sensitivity of the parasympa- 
thetic nervous system in pregnancy. 

Inhibition of the function of the gall bladder 
during pregnancy was first demonstrated in ani- 
mals by Mann and Higgins in 1927. Potter ex- 
amined the gall bladders during 390 cesarean sec- 
tions on women at full term. In 75 per cent of 
these women he found a large distended gall blad- 


_ der which he interpreted as the result of stasis 


from some “metabolic dysfunction associated with 
functional motor disturbance”’ rather than infec- 
tion or mechanical ptessure. Similarly, Gerdes 
and Boyden concluded that there was in pregnant 
women “a hypertonic condition of the common 
duct sphincter due to a physiologic dyskinesia re- 
flecting the changed hormonal content of the or- 
ganism in pregnancy.” They thought that “the 
stasis of pregnancy sets the stage for the sequence 
of events which results in the greater incidence of 
gall stones among women who have borne chil- 

*Schmieden and Niessen (1933) called this ‘‘cholepathia spastica”; 


Newman (1933), “spastic distention”; Ivy and Sandblom (1934), “bili- 
ary dyskinesia,” while Best and Hicken (1935) used the term “biliary 
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dren.” From cholecystographic studies many 
workers reached similar conclusions, although there 
were a few who obtained contradictory results. 

Summary. The enthusiasm which has greeted 
the theories of Westphal and his successors is al- 
most as contagious and far-reaching as that which 
earlier followed the proposal of the infectious the- 
ory by Naunyn and his school. It is quite possible 
that this enthusiasm has led to unjustifiable and 
too sweeping conclusions, but the mass of evidence 
that has been collected and the number of pre- 
viously unexplained phenomena which have now 
become reasonably and clearly elucidated war- 
rants the expectation that in neurogenic disturb- 
ances lies the clue to some of the conditions which 
govern the formation of gallstones. The transfer 
of a consideration of purely anatomic changes to 
a study of purely functional disabilities is a dis- 
tinct step in advancement of knowledge concern- 
ing many diseases, including cholelithiasis. 

Many other suggestions have been offered to 
explain the formation of gallstones, chiefly involv- 
ing minor modifications of the five cardinal theo- 
ries just discussed, but none has received any 
general acceptance and the defeatist conclusion 
often has been expressed that multiple and fre- 
quently variable factors, including some that are 
still unknown, unite to produce gallstones. Thus, 
there has resulted an impasse of sorts on the etiol- 
ogy of gallstones, and many writers have unwit- 
tingly agreed with Johannis Schenkii (reference 
from Chiray and Pavel, 1936), who in 1644 wrote 
that “gallstones, acting secretly, make us to be 
ignorant of the cause.” After a lapse of more than 
two hundred and fifty years, Rambert, in 1899, 
agreed that “the pathogenesis [of gallstones] is not 
clearly known,” and Levyn was equally discour- 
aging when, in writing about the gall bladder, he 
said, “Even today [1932] there is much about that 
simple organ that is baffling.” Bacmeister was 
quoted by Kehr (1923) as having concluded, “The 
gallstone is a symptom of a condition in which the 
diseased picture is not fully revealed nor the spe- 
cial cause of the illness encountered.” Salkowski 
(1922) rather sarcastically remarked that he could 
not understand why the question of the formation 
of gallstones produced so much “Kopfbrechen” 
(headache) among pathologists and clinicians as 
he was convinced that too much cholesterol or too 
little bile acids certainly caused the precipitation 
of the solids of gallstones. Nevertheless he found 
the problem of why this change occurred a “nicht 
so leich zu loesende Frage” (a question not so easy 
to solve). Rous and others (179) pessimistically 
asserted in 1924, “The literature [on the formation 
of gallstones] has been from early times top heavy 
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with hypothesis and dismal with uncorrelated ob- 
servations.” A similar conclusion was expressed 
by Sobotka in 1937 when he said, ‘“The formation 
of gallstones, the role of bile in the emulsification 
and resorption of fat, the emptying mechanism of 
the gallbladder are topics, where the extensiveness 
of the literature is more imposing than its depth 
and where abundance rather than scarcity of de- 
tail detracts from the clarity of the evidence avail- 
able.” After a very complete review of the sub- 
ject, Luetkens (1926) admitted that although the 
supposition of Westphal, namely, that primary 
stasis of bile is the consequence of motility neuro- 
sis of the biliary tract, had been confirmed, “the 
last word has not yet been said on the colloid 
chemistry, or the sources and conditions of gall- 
stone precipitation.”’ Peel (1927) was certain that 
changes resulting from inflammation of the gall 
bladder were not fully understood, while Sweet 
(1927) was convinced that “the problem of the 
formation of gallstones is not a problem merely of 
infection or of bile stasis, but one involving the 
metabolism of cholesterol, concerning which we as 
yet know nothing.” In 1929, Lichtwitz (126), ina 
paper on the “Principles of concrement forma- 
tion,” asserted that the preponderance of gall- 
stones in women over those in men depends upon 
drastic anatomic and functional differences be- 
tween the two sexes, but that it could also arise 
from some other and unknown cause. He added 
that, although the theories of Berg and Westphal 
were of great significance, there was no proof that 
they were any explanation for the occurrence of 
gallstones. ‘One must conclude,” he said, “that 
the real factor is not known. It may be func- 
tional.”” Nuboer (1931) studied the extrahepatic- 
biliary system and reported, “In spite of numer- 
ous important researches, the results are inconse- 
quential and as yet only a few definite facts are 
known; on the contrary there are innumerable 
theories which in general differ widely from each 
other.” 

Weiser and Gray (1934) concluded, “The pre- 
cipitation of cholesterin in the gallbladder is alto- 
gether inadequate to account for the formation of 
pure cholesterin concretions.” Phemister, Aron- 
sohn, and Pepinsky (1939) asserted that “the fun- 
damental cause of gallstones is very little under- 
stood,” and, finally, Walters and Snell, in their 
book “Diseases of the Gallbladder and Bile ducts” 
(1940), wrote, “Neither infection, stasis nor me- 
tabolic disturbances furnish a completely satis- 
factory explanation of the development of chole- 
cystic disease in general.” 

In spite of these pessimistic conclusions and in 
spite of the extremely confusing and often dia- 
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metrically opposed theories and conflicting results 
of experiments and observations by scientists dur- 
ing more than four hundred years, several indis- 
putable facts have emerged. 

The first and, unquestionably, the most impor- 
tant of these facts is that while gallstones are 
found in both men and women they occur more 
frequently in women. It should be emphasized, 
however, that, although there is practically uni- 
versal agreement concerning the preponderance of 
gallstones in women, this preponderance is not 
nearly as great as many earlier authors had be- 
lieved. 

In the attempt to explain this well authenti- 
cated difference in the incidence of gallstones in 
men and women, it was to be expected that the 
functional processes peculiar to women should be 
closely scrutinized. Therefore, when Schroeder, a 
pupil of Naunyn’s, in 1892 announced that of 110 
women in whom gallstones were found at post- 
mortem examination, 99, or go per cent, had borne 
children, the problem seemed to have been solved. 
Most subsequent writers agreed with Naunyn 
that pregnancy, and pregnancy alone, accounted 
for the increased incidence of gallstones in women, 
and there were published numerous statistical 
surveys which apparently fully supported this 
contention. In the study by Dochat and me, 
referred to previously, there were recorded figures 
from the reports of 26 authors which showed that 
of 14,016 women with gallstones, 11,154 (80 per 
cent) had been mothers. Of 1,413 women who 
were proved at postmortem examination at the 
Mayo Clinic to have had gallstones, 1,185 (84 per 
cent) had had one or more children. Thus the de- 
cisive influence of pregnancy as a factor in: the 
formation of gallstones would appear to have 
been abundantly demonstrated. 

But a few writers, notably Branon, Scheel, Han- 
sen, Molnar, Hurst, Lichtwitz (124), Gross, and 
Bluemel, challenged the validity of this conclu- 
sion, and Dochat and I made an extensive review 
of the matter. It was quite evident to us that, 
as Hurst, among others, had emphasized, many 
authors had completely disregarded the fact that 
about 80 per cent of all adult women have borne 
children; therefore, any analysis of the number of 
adult women with gallstones (or with many other 
diseases for that matter) would reveal that about 
80 per cent of these women also had passed through 
one or more pregnancies. Thus the view that 
pregnancy alone accounts for the relatively in- 
creased frequency of gallstones in women is largely 
invalidated. The word, “largely,” is used advis- 
edly. Although there can be little doubt that 
pregnancy does not wholly explain why more 


women than men have gallstones, there is still 
evidence that pregnancy, among other factors, 
may exert some influence in producing this dis- 
ease. The slight discrepancy, noted by several 
authors, between the percentage of women who 
have had children and the percentage of those 
women who have gallstones would tend to sup- 
port this suspicion.! 

As would also be expected, other phases of wom- 
en’s sex functions have received deserved atten- 
tion. For example, Chauffard, in 1922, noted a 
publication by G. P. Gonalous in Buenos Aires in 
1916, in which there was demonstrated an increase 
of cholesterol in the blood of women at each men- 
strual period. From this and other work, Chauf- 
fard concluded that “during her entire sex life, a 
woman has repeated increases of cholesterin in the 
blood and this accounts for her predisposition to 
gallstones.” Okey and Stewart and, according to 
Carter and his colleagues (1939), also Leuret and 
Dutrent found hypercholesteremia associated with 
the menstrual periods. Eckelt (1927) called atten- 
tion to the work of Heilig (1924) who found signs 
of functional disturbances of the liver during men- 


' struation. Eckelt argued that “during the menses 


the vegetative nervous system is in a state of in- 
creased excitability” and agreed with Westphal 
concerning “‘a vagotonic motility neurosis of the 
gallbladder” in the menstrual period. Chiray and 
Pavel (1936) stated that biliary lithiasis is often 
due to an endocrine dysfunction and directed at- 
tention to the irregularity of the menses in such 
patients. 

The disturbances which often accompany or fol- 
low the menopause in women have occasionally 
been cited as factors in causing gallstones, but evi- 
dence for this view is entirely lacking. That so- 
called gallstone attacks may and do occur at this 
period of a woman’s life and even that this cessa- 
tion of function may in some unknown manner 
favor these attacks cannot be successfully denied. 
But gallstone attacks must not be mistaken 
for signs that gallstones are formed at these 
times. 

The last sentence naturally introduces the sec- 
ond fact about gallstones, one which, in all its 
phases, has certainly not received the attention it 


1The difficulty of determining, by statistical compilation, just how 
effectively the influence of pregnancy operates arises from the fact that 
accurate estimation of the percentage of women who have been pregnant 
is hedged about by numerous obstacles. Secret abortions and miscar- 
riages, particularly among single women, as well as the concealment of 
normal childbirths, will always vitiate the results of any inquiry into the 
relative frequency of ancy. Conversely, the exact percentage of 
women who have bad guibtems rarely can be accurately determined. 
A survey of a large number of cases is necessary and such a survey is 
subject to errors of interpretation or imperfect observation. Also, gall- 
stones may have passed into the intestines through the bile ducts or 


spontaneously developed fistulas, and their former presence thus 
detection. 
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deserves. Reference is made to the logical conclu- 
sion that gallstones in both men and women are 
formed almost exclusively during the active sex 
life of the individual. They are very rarely found 
in children, and, probably, they appear only sev- 
eral years after puberty. Deaver and Ashhurst 
(44) said, “It is our belief, based upon clinical ex- 
perience, that most gallstones are formed between 
the ages of twenty and forty.” 

The proof that the production of gallstones 
ceases at or near the menopause is not so easy to 
verify. The widespread fallacy of confusing the 
symptoms of gallstones with the time of their for- 
mation, especially in statistical summaries, com- 
plicates the problem. It is unfortunate that much 
of the data about gallstone disease consists of ref- 
erences to “gallstone attacks,” meaning either 
frank colic or more or less serious digestive dis- 
turbances. It is highly probable that the signs 
and symptoms of the presence of gallstones have 
absolutely nothing to do with the causes of their 
production. Therefore, when it is argued that the 
menopause or a sedentary type of living or even 
obesity is conducive to the formation of gallstones, 
the supporting facts which are cited often refer to 
clinical phenomena caused by the calculi, when, 
as a matter of fact, the gallstones themselves may 
have been present for many years without produc- 
ing any recognizable signs. Carter and his co- 
workers (1939) clearly recognized this when they 
stated that their “study [of 100 postoperative 
cases of gallstones] serves to emphasize the diffi- 
culty of determining the cause and pathogenesis 
of gallstones solely by study of the patient at the 
time of operation. . . . The period of calculus for- 
mation may be limited and a study of the patient 
one to twenty-five years later will fail to present 
the true picture of the condition determining the 
deposition of the stone.” Whether gallstones are 
ever completely without signs or symptoms is 
largely an academic question. The fact remains 
that a relatively large number of individuals har- 
bor gallstones which escape the notice of patients, 
relatives, and attending physicians, and are dis- 
covered more or less accidentally at operation or 
at postmortem examination. 

The comparatively narrow limits of time in 
which gallstones are usually produced in men and 
women were emphasized by Aschoff (11) when he 
wrote in 1931, “Cholesterol stones are formed dur- 
ing a relatively short period of life.”” Although it 
is possible that, occasionally, secondary formation 
of gallstones, particularly in badly diseased gall 
bladders, may take place in the later decades of 
life, there can be little doubt that the primary 
production of these calculi is confined to the third, 
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fourth, and possibly fifth decades of life, that is, 
during the periods of sexual activity.’ 

The third fact, closely related to the second, has 
likewise been largely neglected by most writers. 
In 1846, Hein noted that Sommering in his ‘De 
Concrementis biliaris corporis humani,” published 
in 1795, asserted “Gallstones come ‘auf einmal’ 
{all at once] and not one after the other.” In 1924 
Knox expressed the same opinion when he wrote 
that gallstones are “usually in one crop . . . and 
the time of formation is relatively short.” In this 
same year, Rous and others stated, “‘The frequent 
presence in human gall bladders of large numbers 
of calculi of practically identical size and charac- 
ter has led to the general recognition of the impor- 
tance in such instances of critical periods of stone 
inception and formation.” Lichtman, in his book 
“Diseases of the Liver, Gallbladder, and Bile 
Ducts,” published in 1942, also wrote about “lit- 
ters of gall stones” which might be formed in as 
short a time as two months. In effect, this fact is 
based upon the well founded assumptions that, 
whatever influences operate to produce gallstones, 
they are not constantly active in effective degree, 
and that gallstones are usually the result of a 
transient episode, which, while it admittedly may 
be repeated, is not continuously in operation and 
is not of any marked frequency, periodic or oth- 
erwise. 

The fourth fact, to which I wish to draw atten- 
tion, cannot be, and has never been, disputed by 
anyone, but should be continually emphasized. 
This is that while the causes of gallstones, it is 
clear, act more effectively in women than in men, 
nevertheless, almost as many men as women have 
gallstones. In other words, whatever factors pro- 
duce them in women, the same factors operate 
with almost equal effectiveness in men. Here also 
the available evidence is wholly in favor of the 
view that in men, as in women, gallstones origi- 
nate during the period of sexual activity. Also, in 
this connection, it may be particularly significant 
that several writers have presented data which 
imply that gallstones are produced in men, on the 
average, at a later period of life (five to ten years) 
than in women. The data upon which this view is 
based are not conclusive, although highly sugges- 
tive. The conclusion depends largely on the fairly 
well established observation that gallstones are 
discovered at later ages among men than among 


Exceptions to this generalization have been frequently noted. Gall- 
stones have occasionally occurred in children (Eusterman, 1924), and 
also, undoubtedly, gallstones have recurred in later years, after their re- 
moval from the all bladder by cholecystotomy. These exceptions do not, 
however, invalidate the fundamental theory of gallstone formation. Pre- 
mature maturation or undue prolongation of sex functions is well known. 
Extensive study of such exceptions may | to more valuable conclu- 
sions than has the study of the routine or usual cases. 
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women. That is, the peak of so-called incidence 
occurs almost one decade later in men. Dreyfus- 
Brisac (1883) noted that in women gallstones 
tended to occur between the ages of seventeen 
and forty-two years, while in men the high point 
of incidence was between fifty and sixty. Scheel 
(1911) found at postmortem examinations that 
the same relative number of men and women had 
gallstones, only the men were twenty years older. 
Schmid (1923) agreed with Dreyfus-Brisac and 
Scheel that gallstones occur earlier in women than 
in men, that is, between the twentieth and fortieth 
years. Aschoff (11) in one of his last papers (1931) 
referred to Lotzin (1926), who demonstrated that 
the high point of the curve of gallstone incidence 
appeared earlier in women and reached its peak in 
the climacterium, while in men this peak appeared 
between the ages of sixty and seventy years. Dub- 
lin and others (1934) reported, from an analysis 
of insurance statistics, that gallbladder disturb- 
ances occurred in women at an earlier age than in 
men. For example, 20.8 per cent of the affected 
women were under thirty years of age and 62.6 
per cent were under forty years, while among the 
men with such disturbances the percentages for 
the corresponding ages were 13.1 and 47.3, re- 
spectively. Apropos of this theory is the fact that 
sexual maturity is usually reached at a later age 
in men than in women, and also that it continues, 
often many years, beyond the period of life when 
the menopause occurs in women. 

The fifth fact, namely, that typical gallstones 
are formed almost exclusively in the gall bladder 
hardly needs any argument in its support. As 
Fowweather and Collinson (1927) expressed it, 
“Any inquiry into the cause of gallstone forma- 
tion must be directed against the gallbladder it- 
self.” Surgeons and pathologists frequently find 
true biliary calculi in the common bile and hepatic 
bile ducts, and some of the surgeons are quite con- 
vinced that, at times, the calculi must originate in 
the bile ducts, because, among other reasons, when 
they are discovered, they are too large to have 
passed through the apparently undilated cystic 
duct. Also, occasionally, when a considerable in- 
terval has elapsed after cholecystectomy and a 
thorough exploration of the bile ducts, stones in 
the common bile duct have necessitated another 
operation or have been discovered at postmortem 
examination. Lahey, in 1938, presented very con- 
vincing arguments in favor of this theory. How- 
ever, Phemister, Aronsohn, and Pepinsky (1939) 
expressed the prevailing opinion when they stated, 
“Stones in a duct rarely if ever occur in the ab- 
sence of cholecystic lithiasis.” My own personal 
experience confirms this opinion, namely, that 


practically every gallstone found in the common 
bile duct or hepatic ducts could more rationally 
be ascribed to have originated in the gall bladder 
than in the bile ducts. The tendency of stones, 
loose in the common bile duct, to travel upward 
into the hepatic ducts or to be so completely im- 
bedded in an apullalike dilatation of the distal 
portion of the common bile duct as to escape dis- 
covery is well recognized. The rare instances in 
which these two possibilities can be excluded should 
receive careful verification, especially cases in 
which the gall bladder does not contain and, in all 
likelihood, never did contain calculi. The passage 
through the cystic duct of comparatively large 
stones without a residual permanent dilatation of 
that duct, and the possibility that tiny stones, mi- 
grating from the gall bladder to the common bile 
duct, later become enlarged by further deposits, 
must be granted. Finally, the character of the 
suspected primary stones in the common bile duct 
should be determined in order to be certain they 
correspond to the type of true gallstones and not 
to that of simple calcareous concretions which, at 
times, may be formed in any of the many different 
channels of the body. 

Especially pertinent is the sixth fact, namely, 
that gallstones, particularly those of the pure cho- 
lesterol type, may be found in gall bladders, the 
walls of which are free from any demonstrable an- | 
atomic evidence of disease. Aschoff was the first 
to emphasize this point and many others have ad- 
mitted or confirmed his conclusions. This fact is 
the best explanation for the occurrence of “silent”’ 
gallstones, and any rational theory of the produc- 
tion of gallstones must be in harmony with this 
fundamental observation. Furthermore, this fact 
is a direct refutation of the widely prevalent con- 
ception that bacterial infection is at the founda- 
tion of gallstone formation. 

The argument that the infectious episode which 
caused gallstones might be transient and of such 
a benign character that there would be no residual . 
anatomic traces was first expressed by Naunyn 
(151) in his original monograph “Klinik der Cho- 
lelithiasis,” published in 1892, and was reiterated 
by him in subsequent papers. The theory became 
a real boon to certain clinicians and surgeons, 
notably Fraenkel (1918), Poppert (1921), Umber 
(1923), and others, who found in it a convenient 
explanation for the occurrence of gallstones in 
normal gall bladders as well as an explanation for 
the presence of symptoms of gall-bladder disease 
such as colic, digestive disturbances, and jaundice 
in cases in which no stones were found at opera- 
tion. These symptoms, together with the identi- 
fication of bacteria, especially the escherichia coli, 


a 
y 
d 
y 
Ss 
e 
O 
i- 
n 
it 
h 
e 
) 
is 
y 
nd 
yt, 
"e- 
n. 
u- 


18 


in the normal bile, were judged to be sufficient 
evidence in support of their conclusions, and often 
justified, for them, the removal of normal gall 
bladders. The advent of more logical explanations 
for both of these conditions, such as neurogenic 
dysfunction and the colloid theories of gallstone 
formation, has largely replaced the earlier notion 
of an infectious foundation for many diseases of 
the biliary tract. This theory, aside from the fact 
that any theory which presupposes a bacterial in- 
fection profound enough to cause gallstones or to 
cause signs and symptoms of cholelithiasis when 
stones are not present and still produce no perma- 
nent alteration in the anatomic structures, is so 
contrary to all modern conceptions of infection 
and its results that only an insufficient knowledge 
of these conditions could excuse such faulty rea- 
soning. This chapter in the development of knowl- 
edge of the pathogenesis of gallstones is an inter- 
esting example of the many devious trails which 
must be followed before well established truths 
come to light. 

The importance of the exclusion of pathogenic 
micro-organisms from the list of primary factors 
in the etiology of cholelithiasis may not be fully 
realized. The subject has already been discussed 
(pages 7 and 8 of this article) but a few further 
comments seem to be justified. The huge volume 
of literature which deals with the presumed causal 
relation of bacteria to the production of gallstones 
is indeed imposing. It might be roughly divided 
into two phases. The first was the acquired urge 
to explain all pathological conditions by the prem- 
ise of a primary infection with pathogenic bacte- 
ria. This tendency was and, to some extent, still 
is, a kind of obsession or “idée fixe.” The second 
phase began with the admission that many dis- 
eases, including biliary lithiasis, were primarily 
due to disorders which might conveniently be clas- 
sified under the headings “‘metabolic” or “neuro- 
genic.” With such disorders, bacteria could only 
play a secondary or minor role. This distinction 
deserves emphasis. Clinicians, including surgeons, 
are naturally concerned with all the signs and 
symptoms of a diseased biliary system. Many of 
these manifestations, admittedly, are due to in- 
fection of the bile passages by bacteria. Often 
such infections occur as complications to the pres- 
ence of gallstones, especially after the calculi have 
interfered with the normal function of the gall 
bladder and bile ducts. Not only may infection 
of these structures by virulent micro-organisms 
occur in the absence of gallstones but also it has 
become increasingly evident in the last decade 
that functional derangements of the biliary tract 
can produce serious clinical phenomena, such as 
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pain, colic, and even icterus, again without gall- 
stones’ being held accountable. Even when the 
roentgen rays demonstrated gallstones, many keen 
clinicians were forced to realize that removal of 
the gall bladder (with the stones) did not always 
cure the fundamental condition. 

Thus the frequent practice of writing about 
“cholecystic disease” as if there was only one en- 
tity with a common cause should be discouraged. 
As has been previously emphasized, the produc- 
tion of gallstones in the anatomically normal gall 
bladder is largely a subclinical process and the 
consideration of their cause should be definitely 
separated from discussions of the causes and ef- 
fects of the complications which may arise, often 
many years later, from the presence of these 
stones.! 

Finally, one more fact, the seventh, may or 
may not prove to be pertinent. I refer to the well 
known tendency for many gallstones to be spher- 
ical in shape. It is a common experience to find 
numerous small stones, occasionally several thou- 
sands, all about the same size and composed of the 
same relative constituents and all remarkably 
round. Not only is the “episodic” character of 
this occurrence clearly manifest, but also some ex- 
planation is desirable to account for their almost 
perfect roundness. It is true that there is much 
evidence of the molding of gallstones both by the 
wall of the gall bladder and by contact with each 
other, this latter influence being used to explain 
the frequent polyhedric shapes of the stones. But 
the spheres cannot be wholly accounted for by 
molding, any more than can the many other round 
concretions in other parts of the body. Collec- 
tions of such biliary calculi are never formed in a 
gall bladder closed by obstruction to the entrance 
of fresh bile, and the supposition that colloidal 
phenomena of precipitation and aggregation are 
involved must receive serious consideration. Here, 
also, it is almost impossible to conceive how the 
presence of bacteria can play any role whatsoever. 


SUMMARY 


The principal data and theories embodied in the 
five important factors advanced in the past to ex- 
plain the formation of gallstones have now been 
explored in some detail. Also, seven more or less 
fundamental facts about gallstones and their oc- 
currence have been presented. Some dead wood, 
such as stasis, infection, irritative catarrhal cho- 
langitis, and significant association with any other 
disease, has been cleared away. Furthermore, ac- 


1Even more necessary is the effort to distinguish sharply the effects of 

P menecnpe and the resulting clinical disturbances from the noncalculous 

i of the biliary system, which occasionally lead to useless opera- 
tions and discouraging attempts to effect relief. 
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ceptance of the seven fairly well established facts 
about gallstones considerably narrows the field in 
which the ultimate etiologic determinants must 
operate. Any theory which adequately accounts 
for cholelithiasis must conform to these limita- 
tions and must also include and harmonize the 
remainder of the pertinent data which have been 
collected about this subject during the past sev- 
eral centuries. 

Such a theory must explain why gallstones oc- 
cur in both men and women, but more frequently 
and at an earlier age in the latter than in the for- 
mer; why they are formed almost exclusively dur- 
ing that period of life when sex functions are ac- 
tive; why they are primarily, almost without 
exception, formed in the gall bladder and without 
any demonstrable anatomic changes in the wall of 
the gall bladder; why they are produced during 
periods comparatively short in duration, occasion- 
ally in showers or “litters,” never continuously, 
and which periods are rarely repeated; and, finally, 
why gallstones tend to be rounded when not sub- 
ject to molding influences by the wall of the gall 
bladder or by apposition to each other. 

With these conditions in mind, the conclusion 
becomes almost inescapable that gallstones occur 
only when there is a profound disturbance of bil- 
iary physiology induced by pathological devia- 
tions of hormonally controlled functions. Also, in 
all probability, the hormones which are concerned 
in this dysfunctional attack are those commonly 
designated as sex hormones, although any or all 
of the other hormones may be involved.! 

In order to produce gallstones, this functional 
disturbance must result in, at least, two primary 
changes in the normal physiology of the gall blad- 
der. One is an alteration in the composition of the 
bile. Theoretically, this alteration might occur as 
a result of an abnormal secretory function of the 
liver cells. The characteristics of the bile are often 
profoundly affected by pathological changes in the 
hepatic parenchyma, but there is little evidence to 
connect these with cholelithiasis. As previously 
emphasized, the changes in the constituents of the 
bile which lead to the formation of gallstones oc- 
cur primarily in the gall bladder. So far as is now 
known, the most important of these changes is a 
relative diminution of the bile acids and their 
salts, which are responsible for maintaining cho- 
lesterol, bile pigment, and calcium in colloidal sus- 
pension. This decrease in bile salts is caused by 
their more or less selective absorption through the 


1The ession ‘‘sex hormones” is misleading and inadequate. It is 
undoubt true that many purely sexual functions of the ye are 
directly influenced by — specific hormones, but these are so closely 
ly that every vegetative. untary, an ic activi 
vidual may be affected by them. 


gall-bladder walls into the capillary channels of 
the lymph stream and blood stream. 

Thesecond primary alteration isa radical change 
in the secretion of mucoid substances by the mu- 
cosa of the gall bladder. This change may be 
quantitative as well as qualitative, but probably 
qualitative alterations are more important. The 
physical differences which occur in mucin and re- 
lated secretions of the mucosa of the gall bladder, 
as well as of other mucosal surfaces of the body, 
are well recognized, but the chemical and patho- 
logical changes and their significance have not re- 
ceived the attention they deserve. In connection 
with the formation of gallstones, these mucoid 
substances, simultaneously with the reduction of 
bile acids, must acquire some sort of coagulative 
property and form a binding substance and or- 
ganic framework for the precipitated elements of 
the bile. Without this skeleton substance, bile 
sediments, which are frequently observed in the 
gall bladder, bile ducts, and bile obtained by du- 
odenal drainage, do not result in gallstones. The 
unincorporated precipitates are washed out of the 
bile passages and pass, usually harmlessly, into 
the intestinal tract. . 

Combined changes, even to pathological de- 
grees, in the absorptive and secretory functions 
of other structures that are lined with mucous 
membrane are not unknown or even unusual. Re- 
actions of this type are most frequently observed 
in the mucosa and walls of the gastrointestinal 
tract, but nasal surfaces, bronchi, the walls of the 
prostatic acini and pancreatic ducts, and their mu- 
cous membranes under-certain circumstances ex- 
hibit similar phenomena. In the gall bladder the 
colloidally dispersed elements, normally concen- 
trated and with discontinuous drainage, may pro- 
duce gallstones when the two alterations in the 
bile, which have been mentioned previously, be- 
come effective, while in other parts of the body, 
continuous drainage or lack of the cholesterol-bile- 
pigment-calcium complexes usually fails to cause 
calculi to form. The nearest approach to condi- 
tions comparable to those in the gall bladder oc- 
curs in the urinary tract and in the prostate gland, 
where the corpora amylacea occasionally produce 
real concretions, and in the lungs, where similar 
structures form but very rarely become calcified. 

The part that neurogenic factors play in the 
abnormalities of secretion and absorption has re- 
ceived increasing consideration. However, neuro- 
logical reactions sometimes are difficult to recog- 
nize or evaluate, particularly when exercised on 
internal organs. Also, it must not be forgotten 
that the so-called dysfunctional states of the vege- 
tative nervous system, so well emphasized by 
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Westphal and his followers, are often preceded by 
pronounced psychic and other disturbances of the 
central nervous system. Gundermann (1930), in 
a discussion of biliary disease, suggested that ex- 
citement, such as anger or emotional upsets, might 
act asa cause. He located disorders of this nature 
in the region of the third ventricle of the brain. 
These emotional crises in turn, according to him, 
react on the vegetative nervous system. Weiss 
and English, in their book “Psychosomatic Med- 
icine”’ (1943) wrote, “The role of the emotions in 
the possible development of gall tract disease, in 
the precipitation of attacks of colic... is a matter 
with which general medicine has not sufficiently 
concerned itself.” 

Functional and organic changes, chiefly in the 
hypothalamic region of the brain, undoubtedly 
influence secretory activities of the epithelial cells, 
probably largely through alterations in vasomotor 
control. The cause of so-called peptic ulcers more 
and more has been ascribed to pathological psy- 
chical disturbances in these brain centers. 

The exact mechanism by which attacks of hor- 
monally excited neurogenic dysfunction associated 
with emotional upsets causes the wall of the un- 
damaged gall bladder to absorb bile acids selec- 
tively and at the same time to secrete a pathologi- 
cal mucoid substance has not been demonstrated. 
Disordered sex functions probably play a major 
role, and as these are more prominently displayed 
by women than by men, they account for the pre- 
ponderance of the formation of gallstones during 
the active sex life of women. More study is 
needed to discover the nature of these upsets. 
They must have a fairly common pattern, they 
must occur on very infrequent occasions, and they 
should be detectable and perhaps preventable. 


CONCLUSIONS 


1. It is a well established fact that women are 
more liable to have gallstones than are men. 

2. Gallstones occur almost exclusively in both 
men and women during the time of life when sex 
functions are active. 

3. Any explanation of why gallstones are formed 
must be in harmony with these two facts. 

4. The production of gallstones takes place, as 
a rule, only in the gall bladder. 

5. Neither abnormal stasis of bile, nor bacte- 
rial infection, nor other disease is responsible for 
cholelithiasis. 

6. The clinical symptoms and signs produced 
by the presence of gallstones have no relation to 
the etiologic factors of their formation and often 
occur many years after the gallstones are pro- 
duced. Most gallstones, at the time of their in- 


ception and often for many years afterward, are 
relatively silent. 

7. Cholesterol, the chief constituent of gall- 
stones, together with bile pigments and calcium, 
is normally held in a state of colloidal dispersion 
by bile acids and their salts. 

8. A relative excess of cholesterol or decrease of 
bile salts may lead to a precipitation of the col- 
loidally suspended elements of the bile. 

g. A binding substance, most likely an excess 
of changed mucin or other related nucleo-albu- 
min, serves to mold and preserve the precipitated 
substances in the form of calculi. There is little 
evidence that mucin or nucleo-albumin can act as 
a precipitating medium. 

10. Inorder that gallstones may be formed, there 
must be simultaneous disturbances in both the ab- 
sorptive and secretory function of the mucosa of 
the gall bladder and its walls. 

11. During the time of active sex life of both 
men and women, neurogenic hormonally controlled 
disturbances, both in the central and the vegeta- 
tive nervous systems, are frequent and occasion- 
ally cause profound functional changes, particu- 
larly in the vascular system, smooth muscles, and 
secretions. These influences are more pronounced 
in women than in men, but, in both, they at times 
cause serious alterations in the absorptive and se- 
cretory functions of the gall bladder, produce a 
changed mucin or mucoid substance in the bile, 
and disturb the normal balance or ratio of choles- 
terol and bile salts. 

12. Gallstones are primarily the result of func- 
tional disturbances which are effective only on in- 
frequent occasions and are active over compara- 
tively short periods of time, although repetitions 
of their effects, as well as complications due to ob- 
structive phenomena or secondary infections may, 
at times, occur. 

13. Functional upsets, primarily, but not al- 
ways, responsible for gallstones, should be distin- 
guished from secondary or subsequent pathological 
conditions which often cause clearly recognizable 
and occasionally serious clinical diseases. 

14. More study is indicated, in order that the 
psychic and other neurogenic disturbances which 
produce gallstones may be recognized while in ac- 
tion and thus afford a sound basis for prophylaxis 
and treatment. 
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HEAD 


Wolf, J. W.: Thrombosis of the Cavernous Sinus 
with Hemolytic Streptococcic Bacteriemia; 
Treatment by the Intravenous Injection of 
Sulfadiazine and Penicillin, with Recovery. 
Arch. Otolar., Chic., 1944, 40: 33. 


Wolf states that a boy of ten years made a com- 
plete recovery from thrombosis of the cavernous 
sinus with multiple thrombi in the right lung and 
kidney and hemolytic streptococcus bacteriemia. 
The source of infection was a furuncle on the bridge 
of the nose. The therapeutic agents were sulfadia- 
zine and penicillin. A total of 500,000 Oxford units 
of penicillin and 64 gm. of sulfadiazine was adminis- 
tered in a period of nineteen days. No ill effects 
were noted during the course of treatment. 

Apologies were offered because the author did not 
confine himself to one therapeutic agent. However, 
in view of the severity of the conditions present and 
the failure of sulfadiazine therapy in a previous case 
in the same hospital under another physician’s care, 
the author believed that the risk was too great to 
depend on one drug. Furthermore, although he be- 
lieved that he might be grossly criticized, he stated 
that sulfadiazine given in large doses to produce a 
blood level of 18 mgm. or more per too cc. had a 
definite curative effect on septicemia, especially 
that caused by staphylococci, which bacilli were 
undoubtedly present in the original focus. 

The author also points out that not until the 
blood level was 18 mgm. + did the disease show 
signs of abating, and that when either drug was 
used exclusively no change in the course of the 
disease was noted. Thus it is apparent that throm- 
bosis of the cavernous sinus, a disease looked upon 
in the past as inevitably fatal, may now be cured by 
the use of large doses of a sulfonamide drug in com- 
bination with penicillin; however, the patient must 
be kept under close observation. 

James C, BrasweELL, M.D. 


Nicholson, W. M., and Anderson, W. B.: Penicillin 
in the Treatment of Cavernous-Sinus Throm- 
bophlebitis; Recovery with Unilateral Ascend- 
ing Optic Atrophy. J. Am. M. Ass., 1944, 126: 12. 


A thirty-year-old male was admitted to the hos- 
pital in a stuporous condition four days after the 
appearance of a small furuncle in the right anterior 
nares. A blow on the bridge of the nose the day after 
the onset was followed by pain, frontal headache, and 
a chill within twenty-four hours. 

On admission there was high fever, hemolytic 
staphylococcus bacteriemia, bilateral exophthalmos, 
chemosis of the conjunctiva, edema of the face, and 
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a dusky red discoloration of the skin indicating ve- 
nous obstruction. A blood concentration of 7.5 
mgm. per cent of sulfadiazine was determined on ad- 
mission and an additional 7 gm. in twelve hours pro- 
duced no improvement. 

Penicillin was given for fourteen days, treatment 
starting with one intravenous dose of 10,000 units 
followed by subcutaneous injections totalling from 
30,000 to 50,000 units daily. A return of headache 
and fever after five days was followed by a further 
course of penicillin for eight days at the rate of 
30,000 units daily, and in thirty-eight days the pa- 
tient was able to leave the hospital. 

On the twenty-second day, when the right eye 
could first be opened, it was found that vision was 
reduced to light perception and has so remained. 

There was increased perivascular sheathing with 
constrictions of the proximal portions of the retinal 
artery and papilledema resulting in optic atrophy. 
The optic atrophy was probably secondary to em- 
barrassment of the arterial circulation with ischemia 
and, later, edema of the retina; ie., it was an 
ascending degeneration. Joun R. Linnsay, M.D. 


EYE 


Siegel, R.: Buccal Mucous-Membrane Grafts in 
Treatment of Burns of the Eye. Arch. Ophth., 
Chic., 1944, 32: 104. 

The author stresses the importance of immediate 
transplantation of buccal mucous membrane in the 
treatment of conjunctival and corneoconjunctival 
burns. There are three stages of burns of the eye: 
simple inflammation, profuse exudation, and necro- 
sis. Grafting with mucous membrane should be done 
in cases of direct burns of the cornea with destruc- 
tion of the perilimbal circulation; in direct burns of the 
cornea with questionable perilimbal circulation; and 
in burns of the eyeball in which the cornea is not in- 
volved but in which the perilimbal circulation is 
destroyed. 

Prompt grafting stimulates vascularization (which 
in turn provides nourishment to the cornea) and pre- 
vents formation of scar tissue with resultant symble- 
pharon. With the exception of cases in which the 
entire perilimbal circulation is totally and irrevers- 
ibly destroyed, grafting of mucous membrane short. 
ens the healing process and offers a better prognosis. 

In 5 cases of this series buccal mucous membrane 
was grafted and in 3 cases no grafting was done. 
Siegel concludes that every grave conjunctival or 


corneoconjunctival burn should be treated by means 


of a graft of buccal mucous membrane as soon as 
possible after the injury if the vascular supply to the 
cornea is destroyed, especially in cases exposed to 
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war gases, in which there is vascular interference in 
the perilimbal circulation. Preserved heterogenous 
conjunctiva and cadaver conjunctiva require further 
clinical trial. Josnua ZucKERMAN, M.D. 


Stallard, H. B.: Retinal Detachment; 78 Cases in 
the Middle East. Brit. M. J., 1944, 2: 320. 


The results obtained in a series of 78 cases of 
detachment of the retina in the Middle East are 
reported. In discussing the management of this con- 
dition, the author states that accurate localization 
of the tear, or tears, in the retina is essential. The 
edges of the tear are made to adhere by electrocoagu- 
lation, i.e., by diathermy applied to the surface of 
the sclera and penetrating the sclera and chorioid to 
reach, but not to enter, the retina. Fluid beneath the 
detachment is drained by penetrating diathermy- 
needle punctures and suction, or by trephining of the 
sclera, puncture of the chorioid, and the production 
of chorioidoretinal adhesions around the tear. 

Of the 78 cases of retinal detachment, 76 were 
operated upon by one technique; operation was con- 
traindicated in one case, and spontaneous recovery 
occurred in another. The procedure in these cases 
was a combination of surface diathermy of from 90 
to 100 ma. applied for a period of eight seconds 
around the edges of the tear, or several tears, and pen- 
etrating diathermy. One or two (very rarely more 
than two) punctures were made in the sclera witha 
diathermy needle, and a current of 40 ma. was applied 
for one second. The inter-retinal fluid was aspirated 
by a glass tube and rubber suction bulb applied to 
the sclera over the site of the diathermy penetration. 

In this series, there were 13 cases of cystic degen- 
eration, 21 of chorioidoretinal degeneration, 3 of 
myopia, 23 of civil trauma, and 18 cases of military 
trauma. In the 13 cases of cystic degeneration the 
retina was successfully replaced, the tear was sealed, 
and the visual field restored. In the 21 cases of chori- 
oidoretinal degeneration the retina was replaced and 
the visual field restored. In the 3 cases of myopia, 
the retina was successfully replaced in 2 cases, and 
in the third case operation was followed by a vitreous 
hemorrhage and a localized retinal detachment. In 
20 of the 23 cases of detachment following civil 
trauma, the operation was successful. Operation 
was done in 16 of the 18 cases of detachment follow- 
ing military trauma, and in 1o of these the retina 
was completely replaced. 

The prognosis depends upon the type of case. It is 
favorable in early cases with a small retinal tear 
which is easily accessible, particularly if operation is 
performed within a month of the onset of the detach- 
ment, and more favorable if the tear is in the lower 
half of the retina. JosHua ZUCKERMAN, M.D. 


EAR 


Campbell, P. A.: The Progress of Aviation Otology 
in World War II. Laryngoscope, 1944, 54: 387. 


_ The author discusses a number of recent changes 
in various aspects of aviation otology. Up to date 
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considerable_research effort has been expended in 
improving our concepts and adding to our knowl- 
edge of aviation otology. Advances have been made 
in determining the effect of aircraft noise upon the 
ear and the effect of noise upon communications in- 
telligibility. A number of tests are in the process of 
development. Protection against noise and research 
in airsickness also show promising developments. 
Campbell believes that much excellent work will 
probably go unreported in detail until the war is 
over. Noau D. Fasricant, M.D. 


Collins, E. G.: Injury to the Ears Among Battle 
Casualties of the Western Desert. J. Lar. Otol, . 
Lond., 1944, 59: I. 


In this investigation of 885 battle casualties of all 
types, it was found that 1 in every 5 patients sus- 
tained some aural trauma, which was usually due to 
blast. The unit distribution of the patients and the 
types of battle casualties are shown in addition to the 
type of missile which caused the injuries. 

In the majority of patients the aural injury con- 
sisted of a rupture of the tympanic membrane, 
which was accompanied by an initial mixed inner- 
and middle-ear deafness in about 40 per cent of the 
patients with traumatic perforations. The percent- 
age of patients with rupture of the tympanic mem- 
brane who are left with residual deafness is undeter- 
mined, but is not considered to be negligible. 

The effect of blast on the anatomical parts of the 
ear is discussed. Twenty-two per cent of the trau- 
matic perforations became infected. 

Some observations are made on prophylaxis and 
the forms of treatment which proved of value. 

Joun F. M.D. 


Birrell, J. F.: A Comparative Report on Ear, Nose, 
and Throat Work in the Army at Home and 
Overseas. J. Lar. Otol., Lond., 1944, 59: 16. 


The author has kept accurate notes on all of the 
cases which were examined and treated during his 
service as an Army ear, nose, and throat specialist 
in a Military Hospital at home and in a General Hos- 
pital attached to the British North African Force. 
The article is replete with many tables and com- 
parative figures on various phases of otolaryngol- 
ogy. and certain conclusions and opinions are given. 

There was a higher proportion of ear cases seen 
overseas than at home. These comprised a large 
percentage of otitis externa, but there was a marked 
similarity in the number of chronic cases of otitis 
media which were observed. Of the 4,000 unselected 
cases 57 per cent were aural. The most common 
conditions are chronic otitis media, otitis externa, 
chronic sinusitis, and chronic tonsillitis, in the order 
given. Joun F. Deru, M.D. 


Brunner, H.: The Present Status of Diagnosis and 
Management of Méniére’s Syndrome. Arch. 
Otolar., Chic., 1944, 40: 38. 

Brunner states that the typical Méniére attack 
consists of tinnitus, diminution of hearing, labyrin- 
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thine vertigo, and spontaneous nystagmus. Only 
vertigo of the type which can be produced by the 
usual clinical methods of examining the labyrinth 
should be considered as labyrinthine. 

Marked spontaneous nystagmus between Méniére 
attacks is not of labyrinthine origin; it indicates an 
organic disease in the posterior cranial fossa. 

If the attacks consist only of labyrinthine or only 
of cochlear symptoms, a definite diagnosis cannot be 
made unless the patient is under longer observation. 

During remission the patient is either normal, or, 
if the injury is progressive, he will present gradual 
diminution of function of the inner ear. 

If there is a systemic, cerebral, or aural cause the 
syndrome is called “symptomatic Méniére’s syn- 
drome.” When no etiological factor can be deter- 
mined, the disease is designated “idiopathic Méni- 
ére’s syndrome.’’ The pathological changes are ap- 
parently the same in both cases. 

Concerning the causes of Méniére’s syndrome, the 
metabolic theory and the vascular theory are offered. 
The metabolic theory is not supported by microscop- 
ic observation of the human ear as well as by experi- 
ment, and it explains the pathological picture of the 
idiopathic as well as the symptomatic Méniére’s syn- 
drome, although further studies are necessary. 

Most frequently the angioneurotic disturbances 
within the internal ear are due to arteriosclerosis of the 
brain. Incipient arteriosclerosis of the brain should be 
taken into consideration in any case of Méniére’s syn- 
drome in which the first attack takes place between 
the third and the fifth decade of life, and in which 
there is no evidence of another cause such as tabes, in- 
jury of the head, or small tumor of the acoustic nerve. 

Among the systemic diseases, various types of 
leucemia, syphilis, influenza, malaria, virus infec- 
tion, and particularly focal infection may cause the 
symptomatic Méniére’s syndrome. 

Allergy is occasionally but not frequently a cause 
of the symptomatic Méniére’s syndrome. 

Among the aural diseases, a chronic adhesive proc- 
ess of the tympanic cavity is frequently found to 
cause the symptomatic Méniére’s syndrome. 

Concerning treatment, a Méniére neurosis must be 
excluded. When Méniére’s syndrome is symptomat- 
ic, the etiological disease should be treated. There is 
no satisfactory treatment for the idiopathic Méni- 
ére’s syndrome. Surgical intervention is indicated if 
the diagnosis of Méniére’s syndrome is certain, if 
conservative measures have been exhausted, and if 
the disease is progressive on one side while the other 
ear is normal. James C. Braswe.t, M.D. 


NOSE AND SINUSES 


Ruskin, S. L.: Vitamin C-Sulfonamide Compounds 
in the Healing of Wounds: The Use of Sulfanila- 
mide Ascorbate in the Treatment of Chronic 
Suppuration of the Wound After Radical Mas- 
toidectomy. Arch. Otolar., Chic., 1944, 40: 115. 


The role of vitamin C in wound healing, declares 
- Ruskin, is now firmly established, and its routine 
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use in all surgical and traumatic cases is indicated, 
It should also be used in conjunction with other 
therapeutic agents in cases of infection. Ascorbic 
acid stimulates the healing of wounds and counter- 
acts the delay in healing incident to the use of sulfon- 
amide compounds. Sulfanilamide ascorbate and 
sulfathiazole ascorbate both show a definite capacity 
to heal chronic suppurative otitic infections and to 
stimulate healing with epithelization. 

Noau D. Fasricant, M.D. 


Dandy, W. E.: The Treatment of Rhinorrhea and 
Otorrhea. Arch. Surg., 1944, 49: 75. 


Rhinorrhea and otorrhea are due to the presence 
of a fistula connecting the cerebrospinal spaces with 
the exterior. Pneumocephalus may be associated 
with this condition. The two great causes of rhinor- 
rhea and otorrhea are fractures of the skull and 
openings created by surgical procedures. Less fre- 
quent causes are erosion by tumors or infection, and 
congenital abnormalities. Post-traumatic otorrhea 
will usually stop in less than two weeks and there is 
consequently no indication for surgical intervention. 
Fistulas into the frontal or ethmoid sinuses, or fistu- 
las created by operation on the mastoid are fre- 
quently slow to heal or may close and reopen pe- 
riodically. 

A cerebrospinal fistula is always a potential source 
of meningitis or brain abscess. A fistula should never 
be left open longer than two weeks unless the fluid 
is unmistakably diminishing. 

When rhinorrhea follows an operative procedure, 
the site of the fistula is along the path of the opera- 
tive attack. It is, therefore, not usually difficult to 
find. If the fistula follows a depressed skull fracture, 
the depression may indicate its position. If there is 
no depression, roentgenograms including the frontal, 
ethmoid, and sphenoid sinuses are extremely impor- 
tant. In frontal craniotomy an unusually large fron- 
tal sinus may be opened. It is of the greatest im- [ 
portance that the surgeon should always know the 
size of the frontal sinus as demonstrated in roent- 
genograms before he uses a low frontal approach. 
When a frontal sinus is opened, a flap of dura can 
be reflected over the opening and tightly sutured to 
the overlying galea. If the opening is disclosed by 
rhinorrhea after the operation is completed, the 
wound should be reopened immediately and this 
procedure carried out. During cerebellar operations 
a mastoid cell is occasionally opened; in this event 
the dura should be immediately sutured over it to 
prevent immediate or subsequent infection. 

In 3 of 4 cases in this series in which otorrhea 
followed operation on the mastoid, the bony defect 
was in the roof of the petrous bone about 2 cm. in- 
side of the lateral wall of the skull. Therefore, this 
is the logical place to look for the fistula. The cor- 
responding dural defect can be sutured and, if neces- 
sary, re-enforced by a piece of fascia lata or, more 
conveniently, by a layer of the sheath of the tem- 
poral muscle. If the dural defect is near the surface 
the fascia is sutured in place. If the fascia is too 
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htick it can be laid over the suture line and treated 
with a 3.5 per cent solution of iodine to promote 
adhesions. 
The author has encountered 11 cases in nearly 
twenty years and these are reported in some detail. 
Haro_p C. Ocusner, M.D. 


MOUTH 


Somervell, T. H.: Recent Advances in the Treat- 
ment of Carcinoma of the Mouth and Jaws. 
Brit. J. Surg., 1944, 32: 35. 

Epithelioma of the mouth is so common as to be 
considered indigenous in the coastal districts of South 
India and Ceylon. In a 200-bed hospital at Travan- 
core, 500 operations have been done yearly for malig- 
nant diseases of which nearly 75 per cent occurred in 
the mouth. The site was the cheek, lips, or lower jaw 
in 80 per cent, the tongue in 13 per cent, and the 
upper jaw in 7 per cent. This high incidence of can- 
cer of the mouth is attributed to the use of tobacco 
along with the betel leaf and areca nut. The combi- 
nation of lime made from shells with two particular 
brands of tobacco used in that area is considered to 
be the most important etiological factor. 

The treatment most suited to the various regions 
is discussed. Cancer of the cheek and lip is removed 
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by diathermy with implantation of radium needles at 
the time of operation followed later by resection of 
the glands and the further implantation of radium. 
Extraction of the teeth and removal of the glands is 
done after removal of the growth. For cancer of the 
jaws surgical removal is preferred with removal of 
the glands and the insertion of radium needles. 
Chloroform has been found the most suitable anes- 
thetic. 

Cancer of the tongue if involving only the tip may 
be removed by diathermy; otherwise it is treated by 
the insertion of radium needles and later resection of , 
the glands. 

Cancer of the tonsil, the epiglottis, and the naso- 
pharynx is treated with radium needles. Removal of 
one side of the hard palate may be necessary to per- 
mit access to the nasopharynx. 

Glands of the neck are removed surgically and 
radium needles implanted at operation when com- 
plete removal is questionable. 

The necessity of radical surgery is emphasized, 
along with the liberal use of radium needles, which 
must be available for insertion at the time of opera- 
tion. 

Deep x-ray therapy has been generally unsatis- 
factory in the author’s experience. 

Joun R. Linpsay, M.D. 
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PERIPHERAL NERVES 


Russell, W. R., and Harrington, A. B.: Early Diag- 
nosis of Peripheral Nerve Injuries in Battle 
Casualties. Brit. M. J., 1944, 2: 4. 


Delay in the early diagnosis of peripheral nerve 
injuries following war wounds has gravely prejudiced 
the subsequent usefulness of limbs in many cases, 
according to the study made by the authors. They 
stress the importance of an early examination for 
peripheral-nerve injuries, and outline the salient 
points in diagnosing peripheral-nerve lesions of the 
upper and lower extremities. Motor and sensory 
tests can be carried out, in a high percentage of 
patients, in a very few minutes, and a record made 
of the nerves involved and the relative extent of 
their injuries. 

The authors have described, in a clear, concise 
fashion, the important points in examination with 
reference to each of the major nerve trunks. They 
have also described certain unusual movements that 
can be accomplished by patients with complete 
paralysis of one nerve, by substituting other muscles 
or because of an adjacent nerve overlap. 

Suggestions are made as to a method of recording 
nerve function by chart, by listing the major nerve 
trunks, and giving estimates of the function in the 
muscles supplied by that particular nerve, and by 
grading these estimates from o to 5, according to 
the amount of muscle contraction present. 

One of the most important points in this article 
emphasizes the harm that may ensue to muscles and 
joints by extensive and improper splinting. It is 
advised that in forward surgery, near the Front, no 
effort or attempt be made to support paralyzed 
muscles except by using a sling and advising the 
patient to prevent overstretching of the paralyzed 
muscles as far as possible. 

Extensive casts or splints have resulted in so- 
called “frozen hands,” which quickly lead to a 
damaging vicious cycle, as follows: the hand is kept 
immobile, the joints become stiff, the hand becomes 
painful, the patient is even more unwilling to move 
his hand, et cetera. The early, active movement of 
joints should be encouraged. Passive exercise by 
the patient can often be carried out, even when 
physical therapy is not available. 

Howarp A. Brown, M.D. 


Denny-Brown, D., and Brenner, C.: Lesion in 
Peripheral Nerve Resulting from Compression 
by Spring Clip. Arch. Neur. Psychiat., Chic., 1944, 
52:1. 

Experiments have been conducted to determine 
the effect of a compression lesion of a peripheral 
nerve, both insofar as the local changes in the nerve 
are concerned, and with reference to its peripheral 
function as well. 
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the f 
A special spring clip was devised, the tension of five ¢ 
which could be measured in grams, and the experi- ff leriat 
ments were performed on cats under pentobarbital- — or m 
sodium anesthesia. The operative studies included |} myel 
different degrees of pressure, and a varying time ele- Th 
ment with regard to the compression of the nerve. [) due « 
Subsequently, the nerve was again exposed under f) tolog 
anesthesia and stimulated electrically above and be- tinct 
low the spring clip before the animal was sacrificed. |) tolog’ 
Following this, the nerves were fixed, stained with [| tweer 
osmic acid, and sectioned in paraffine; or they were [ tional 
embedded in pyroxylin and stained by the Gros- | not tc 
Bielschowsky, the Nissl, or the iron hematoxylin 
method. Asa control, the sciatic nerve on the oppo- 
site leg was clamped with a hemostat for ten seconds, || Jelsm 
which produced a complete lesion; this allowed of C 
comparison from the standpoint of function periph- R 
eral to the point of the lesion. of 
Metal clips exerting a tension of 170 up to 430 gm., 3 
left in place for two hours, produced a transient pa- Clit 
ralysis lasting from five to eighteen days. There was [) back | 
no demonstrable gross defect in sensation, and the f cient 
distal portion of the nerve fibers did not degenerate. |) assum 
Microscopic study revealed an intermittent loss of [) ent. | 
myelin at the nodes of Ranvier in the area com- [) focal 1 
pressed. This lesion is said to be identical with that Of t 
produced by compression of the nerve with a tourni- | were « 
quet. Motor recovery was fairly early, but the resti- |) These 
tution of the myelin defect was only slight at an in- |) bodies 
terval of from six to eight weeks following the trau- |) spine, 
ma, and defects were still demonstrable after six It v 
months. servat 
Clips having a very much lower degree of tension f ive g 
(2, 5, and 7 gm.) were then used and these could be Ina 
left in place as long as fourteen days without their |) troubl 
producing any defect in conduction—whether tested The 
by walking ability, placing reactions, spreading of ) and fo 
the toes, or reaction to pinch of the toe pads in the f disc is 
unanesthetized animal, or by stimulation of the ex- Mul 
posed nerve above and below the clip with the animal f cent of 
under light anesthesia. Despite the lack of these The 
changes, the compressed segment of nerve showed lower | 
marked narrowing, and was edematous on either side |) of mye 
of the region of constriction. There were rather The 
marked histological changes present in the myelin} fot pi 
and axis-cylinder in the edematous region. This ap- lesion « 
peared to be due to simple swelling of the myelin, 
and was associated with the mobilization of large, 
pale endoneural cells. BR 
A 44-gm. clip, when left in place, produced a com- 
plete motor and sensory paralysis, and exploration Adria 
after fifteen days revealed complete loss of all elec- Get 
trical excitability in both the sensory and motor . 
fibers below the clip, and complete histological de-} Atte: 
generation of all the fibers in the nerve and of all the ological 
motor and nerve endings with atrophy of the muscle} 24tion i 
fibers. The proximal degeneration was of the type} !&S, mac 
due to excessive ischemia. are desi 
various 


gm. | 


Continuous compression by clips of from 9 to 10 
gm. produced delayed paralysis, which appeared on 
the fifth to the eighth day and lasted up to twenty- 
five days, with recovery without necessarily any wal- 
lerian degeneration or change in the nerve endings 
or muscles. There was, however, segmental loss of 
myelin, and there were changes due to edema. 

The effect of pressure on nerve is considered to be 
due entirely to ischemia, and the characteristic his- 
tological lesion and dissociated paralysis form a dis- 
tinctive type of neuropathological reaction. The his- 
tological evidence indicates that the dissociation be- 
tween sensory and motor function is due to a func- 
tional property of the disorder of the axoplasm, and 
not to selective effects related to the size of the fibers. 
Howarp A. Brown, M.D. 


Jelsma, F.: Clinical Analysis of 1,000 Consecutive 
Cases of Low Back Pain, with Particular 
Reference to Sciatic Pain Caused by Extrusion 
of the Intervertebral Disc. South. M. J., 1944, 
37: 372. 

Clinical analysis of 1,000 consecutive cases of low 
back pain revealed the fact that 531 presented suffi- 


‘he |) cient clinical signs and symptoms to warrant the 
te. | assumption that a focal neurological lesion was pres- 


ent. The remainder, or 469, did not present any 
focal neurological signs. 

Of the 531 focal lesions, approximately 9 per cent 
were due to conditions other than herniated disc. 
These conditions consisted of traumatic injury to the 
bodies of the vertebrae, metastatic tumors of the 
spine, spinal-cord tumors, and spina bifida occulta. 

It was found that palliative measures and con- 
servative treatment are definitely indicated, and 
give good results. 


ion 

| be In a very high percentage of cases the onset of the 
neir | trouble can definitely be ascribed to injury. 

ted The incidence is highest between the ages of thirty 


, of | and forty, a time when men are still active, yet the 
the | disc is definitely less able to withstand trauma. 
ex- Multiple intervertebral discs were found in 7 per 


cent of the cases. 
The clinical syndrome of extruded discs in the 


wed | lower lumbar region is well known to make the use 
side | of myelograms unnecessary except in a very few cases. 

The results are favorable in the cases with definite 


root pain if the root is carefully explored and the 
lesion completely removed. 
Joun J. MAtoney, M.D. 


BRAIN AND ITS COVERINGS; CRANIAL 
NERVES 


Adrian, E. D.: Localization in the Cerebrum and 
Cerebellum. Brit. M.J., 1944, 2: 137. 


Attention is called to the newer methods of physi- 
ological technique with regard to the study of locali- 
zation in the cerebrum and cerebellum. Animal stud- 
les, made under anesthetics of the barbiturate group, 
are described, first, with reference to stimulation of 
various portions of the retina, and the correlation 
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between this and electrical activity demonstrated in 
the striate area of the brain at the same time. Stim- 
ulation of various portions of the retina can be shown 
to affect different portions of the striate area, from 
an electrical standpoint. A diagrammatic scheme is 
shown, which indicates the localization of stimula- 
tion of various parts of the retina and its representa- 
tion in the visual area of the monkey’s brain. 

The author describes his study of the nervous 
mechanism of the cochlea in cats, and also in monk- 
eys. He found that when the cochlea is stimulated 
by sound, electrical activity appears in the appro- 
priate region, the upper surface of the superior tem- 
poral gyrus. With notes of low pitch the maximum 
activity in monkeys is in the anterolateral part of 
the receiving area, and with high notes, in the 
posteromedian part of the receiving area. Thus it 
would appear that the apex of the cochlea supplies 
the anterolateral part, and the basal turn, the 
posteromedian part. 

The relation of the brain to the sense organs is il- 
lustrated by the difference in the receiving areas of 
the brain in the cat and in the pig, with special ref- 
erence to the forelimb area. In the cat, one finds a 
very large forelimb area of representation in the cor- 
tex, with individual areas representing the digit, 
footpad, etc., whereas, in the pig the area chiefly 
represented is the snout, and it is difficult or impos- 
sible to detect anything at all from the limbs. This, 
presumably, is because the cat uses its forelimbs and 
claws in skilled movements which must be guided 
by sight and touch, whereas the pig uses its limbs 
for standing and walking, and for nothing else. All 
skilled movements of the pig are made by the snout, 
and this has an elaborate representation in the brain. 

The author’s study includes a brief discussion with 
regard to the role of the cerebellum. Here, localiza- 
tion has not been particularly satisfactory; experi- 
mental work on animals would seem to indicate that 
impulses from the hindlimbs are registered more an- 
teriorly in the cerebellum, while those of the face and 
head area appear to lie more posteriorly. A good 
deal of the cerebellum seems to lack any local repre- 
sentation of the body and limbs. 

Howarp A. Brown, M.D. 


Babson, S. G.: Spontaneous Subarachnoid Hemor- 
rhage in Infants and Its Relation to Hydro- 
cephalus. J. Pediat., S. Louis, 1944, 25: 68. 


Blood in the spinal fluid of the newborn infant 
usually occurs as the result of birth trauma or hemor- 
rhagic disease. These conditions are well established 
during the first week of life. Three cases are re- 
ported in which spontaneous hemorrhage occurred 
in infants between the ages of eighteen and thirty 
days. Two of the patients were siblings. The bleed- 
ing apparently developed suddenly without evidence 
of hemorrhage at any other point. Evidence of 
acute infection, scurvy, purpura, hemophilia, or 
leucemia was lacking in all cases, and the late onset 
made hemorrhagic disease of the newborn infant 
seem unlikely. Subsidence of bleeding occurred 
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promptly in all cases and no cause for the bleeding 
could be determined. Two of the patients developed 
hydrocephalus. Of these, one succumbed from pneu- 
monia after operation was attempted to cauterize 
the choroid plexus; the other, now five years of age, 
has an arrested hydrocephalus of considerable size. 
Spontaneous subarachnoid hemorrhage occurs in 
children about as frequently as in adults and 
although death and residual paralysis are common, 
approximately 50 per cent recover completely. The 
cause is generally rupture of a congenital defect in a 
cerebral vessel. This is presumed to be the cause in 
the cases reported, since disease and dyscrasia were 
ruled out. The reaction of the blood on the meninges 
with resultant adhesions and obstruction to the free 
flow of cerebrospinal fluid is presumably the cause of 
the hydrocephalus. It is suggested that unrecog- 
nized subarachnoid hemorrhage at birth is a likely 
cause of varying degrees of hydrocephalus, and that 
prompt and complete removal of blood may offer the 
best chance of avoiding acquired hydrocephalus 
from such hemorrhage. Joun L, Lrypqutst, M.D. 


Newbill, H. P., and Anderson, G. C.: Racial and 
Sexual Incidence of Primary Intracranial 
Tumors; Statistical Study of 133 Cases Verified 
by Autopsy. Arch. Neur. Psychait., Chic., 1944, 
51: 564. 

This is a statistical study based on the records of 
10,112 consecutive autopsies of patients between the 
ages of one month and seventy years. It was con- 
ducted in a hospital which has a large number of 
negro patients. More than half of the autopsies were 
carried out on negroes. In the series 133 primary 
intracranial tumors were observed. Forty-five 
occurred in members of the negro race and 88 in 
members of the white race. Thus 1 of 47 white pa- 
tients on whom autopsy was performed had a pri- 
mary intracranial tumor while only 1 of 132 negro 
patients had such a tumor. This is more significant 
when one knows that 1,782 more autopsies were 
carried out on negroes than on white persons. 

Very carefully prepared statistical tables are 
available and certain interesting conclusions were 
reached. Gliomas occurred twice as frequently in the 
white race as in the negro. This tumor was most fre- 
quently found in white females. Meningioma was 
three times as frequent in white persons as in 
negroes. Of the 28 meningiomas which were found, 
12 occurred in white females. Other intracranial 
tumors showed no sexual or racial predilections. 

ADRIEN VERBRUGGHEN, M.D. 


SPINAL CORD AND ITS COVERINGS 


Badal, D., Munro, D., and Lamb, M. E.: The 
Clinical Significance of Bacteriuria in Pa- 
tients with Spinal-Cord Injuries. N. England 
J. M., 1944, 230: 688. 


The most common organisms found in the urine of 
patients with spinal-cord injuries are: the proteus 
vulgaris, Escherichia coli, alpha-hemolytic strepto- 
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coccus, enterococcus, and staphylococcus. The 
presence of bacteria in the urine does not necessarily 
imply infection. Infection is manifested by chills 
and fever, and the presence of 100 or more white cells 
per high-power field in the urine. 

Bacteriuria will develop in all cases with an in- 
dwelling catheter by the end of the first seventy-two 
hours. Sterilization of the urine in the presence of 
an indwelling catheter used as part of the tidal- 
drainage apparatus has been impossible except by 
withdrawal of the catheter, and is unnecessary pro- 
vided that the latest type of apparatus is used and is 
properly adjusted to the bladder it is serving. Infec- 
tion of the urinary tract as evidenced by the symp- 
toms and signs lof cystitis, pyelitis, and ureteritis in 
a patient with a spinal-cord injury who is being 
treated with tidal drainage is best controlled by 
proper adjustment of the apparatus, bed rest, and 
the administration of large amounts (5,000 cc.) of 
fluid daily. 

Patients who have had a spinal-cord injury and 
recover can expect to have a normal genitourinary 
tract with normal function and without bacteriuria, 
unless they have had a transection of the cord, a 
renal or bladder stone, a draining periurethral ab- 
scess, or a lesion that has produced permanent 
physiological or anatomic denervation of the blad- 
der. If such a patient has a transected spinal cord he 
can expect a reflex bladder without bacteriuria. If 
such a patient has had a physiological or anatomic 
denervation of the bladder, he can expect a shrunk- 
en, useless bladder with bacteriuria and recurrent 
bouts of pyelitis. Davip Joun Impastato, M.D. 


French, J. D., and Payne, J. T.: Cauda-Equina 
Compression Syndrome with Herniated Nu- 
cleus Pulposus; A Report of 8 Cases. Ann. 
Surg., 1944, 120: 73. 

Herniation of the nucleus pulposus in its more 
common form has been well described in the litera- 
ture, but little can be found concerning extensive 
protrusions. The authors describe 8 cases of massive 
nucleus-pulposus protrusions in which the lesions 
produced either a complete or partial subarachnoid 
block with cauda-equina compression. The history 
of these patients so closely resembles that of patients 
with cauda-equina tumors that a differential diag- 
nosis is difficult. In the authors’ experience cauda- 
equina compression occurs more often from herniated 
nucleus pulposus than from tumor. 

The duration of the symptoms varied from three 
weeks to thirty years. Most of the patients suffered 
a short, rapidly progressing period of incapacity just 
before their entry into the hospital. In none of the 
patients was there a history of a severe injury. The 
pathological process was found at L 3, 4, and 5. In 
all cases it severely compressed the dural sac. In 3 
cases there was thickening of the arachnoid with 
matting of the cauda equina. In 2 of these cases 
this was present to the extent that obstruction re- 
mained after removal of the extruded nucleus pul- 


posus. 
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There is considerable similarity in the symptoms. 
The main complaints were pain in the back and both 
legs, numbness in the saddle area and/or both legs, 
weakness, and sphincter disturbances. The signs 
were also similar. These consisted of weakness or 
atrophy in the gluteal region or legs, sensory changes 
in both legs, multiple changes in the knee and ankle 
jerks, and sphincter abnormalities. A narrowed 
interspace at the level of the protrusion was often 
found. This is an important diagnostic point in 
differentiating nucleus pulposus from tumor. The 
total protein of the spinal fluid varied from 60 to 
630 mgm. per cent. Davin Joun Impastato, M.D. 


MISCELLANEOUS 


Friedman, A. P., and Brenner, C.: Post-Trau- 
matic and Histamine Headache. Arch. Neur. 
Psychiat., Chic., 1944, 52: 126. 


This study represents an investigation of the re- 
lationship between the mechanism of post-traumatic 
and histamine headache. Twenty-two patients with 
a history of post-traumatic headache were given o.1 
mgm. of histamine base (0.275 mgm. of histamine 
diphosphate) intravenously. The prompt decrease in 
systolic blood pressure occurring after the injection 


of histamine was followed by a secondary rise in 
pressure of corresponding degree. Headache de- 
veloped as the blood pressure was rising. The rise in 
pressure appears to be due to a reflex response of the 
sympathetic nervous system secondary to the im- 
mediate changes produced by histamine. 

The headaches produced by this injection were 
identical in character and location with the post- 
traumatic headaches experienced by 13 patients 
and were strikingly similar to those experienced by 
3 patients. The results were particularly significant 
in those patients with asymmetric or unilateral 
post-traumatic headaches accurately reproduced by 
histamine injection. It is reasonable to conclude 
that histamine activated the physiological mechan- 
ism involved in the production of post-traumatic 
headache. 

The majority of patients with histamine headache 
obtained some relief by sitting upright. This is 
inconsistent with reports that lowering of the in- 
tracranial pressure of the cerebrospinal fluid aggra- 
vates histamine headache. 

A few patients who could be followed up reported 
a decided diminution in the frequency and severity 
of their headaches after they receivéd the injection. 

Joun L. M.D. 
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CHEST WALL AND BREAST 


D’Abreu, A. L., Litchfield, J. W., and Hodson, 
C.J.: Major Complications of Penetrating 
Wounds of the Chest. Lancet, Lond., 1944, 247: 
197- 

The authors discuss several hundred penetrating 
wounds of the chest which occurred in Italy where 
infection seems to have been more prevalent than in 
North Africa. Most of the wounds were received 
from two to forty days prior to admittance of these 
cases at the General Hospital where the authors 
worked. There were 125 patients with uninfected 
hemothorax, 77 with pyothorax, 34 with abdomino- 
thoracic wounds, 44 with proved atelectasis, 16 with 
lung abscesses, 23 with bronchopleural fistulas, 11 
with extrapleural hemothorax, and 84 with retained 
intrathoracic missiles (pulmonary in 55, pleural in 
15, and mediastinal in 14). 

There were 15 deaths; 11 occurred one month 
after the injury. Gross empyema was the cause of 
death in 13 cases; 1 patient died as a result of a 
heart wound; and 1 from a severed thoracic duct. 

Patients with uninfected hemothorax were treated 
by thorough aspiration and breathing exercises, and 
all but the smallest effusions were aspirated. Air 
replacement was not given except to relieve respira- 
tory distress or to aid in roentgenological diagnosis. 
Of 131 cases of hemothorax without any evidence of 
infection, 125 were rendered fluid-free and 5 became 
infected. Clotting in a hemothorax is often due to 
infection. 
™ Seventy-seven cases of pyothorax with 13 deaths 
should correct any undue optimism with regard to 
penetrating wounds of the chest. The ideal treat- 
ment is to aspirate fluid until the lung has re-ex- 
panded enough to permit localization of the pus to a 
pocket. In the very grave cases surgery could not be 
delayed long enough to permit re-expansion of the 
lung and localization of the pus. The advent of 
penicillin has aided in checking the severe toxemia, 
and in delaying, or avoiding, operation in some of 
these cases. Hour-glass, saddle-shaped, and multi- 
locular empyema cavities required the breaking 
down of some adhesions at operation. The procedure 
in such cases is described. 

After operation, full drainage must be maintained. 
A constant watch, by roentgenography, must be 
kept on the size of the cavity, and the open tube is 
kept in place until a pleurogram proves that no em- 
pyema cavity remains. 

Penicillin therapy is of great value; its chief use 
is in the form of intrapleural instillation of the so- 
dium salt, combined with aspiration of infected 
pleural fluid, and many heavily infected effusions 
have been sterilized. The authors describe the meth- 
od of its use in the closure of infected wounds of the 
chest wall. 


The late complications of 34 thoracoabdominal 
wounds included empyema, hemothorax, pleuro- 
biliary fistulas, diaphragmatic tears, subphrenic ab- 
scess, and pneumoperitoneum. 

Eart O, Latmer, M.D. 


Parsons, W. H., Henthorne, J. C., and Clark, R. L., 
Jr.: Plasma-Cell Mastitis; Report of 5 Addi- 
tional Cases. Arch. Surg., 1944, 49: 86. 


Since Adair described plasma-cell mastitis as a 
clinical entity, in 1935, there have been approxi- 
mately 45 cases reported. This lesion is character- 
ized by a unilateral painless tumor which occurs in 
parous women. Sometimes mild and evanescent 
signs of inflammation are present in the course of its 
development, and occasionally there is a watery or 
creamy discharge from the nipple. Its most dis- 
tinctive clinical feature is its striking resemblance to 
mammary carcinoma. It is not unusually tender. 
Often it is so adherent to the skin as to produce 
orange-peel dimpling. The nipple is frequently re- 
tracted and the axillary lymph nodes are likely to be 
enlarged. 

The gross lesion of plasma-cell mastitis appears as 
a yellowish-brown discoloration of the mammary 
tissue, often associated with the formation of an 
abscess. The contents of the abscess and of the con- 
tiguous ducts are puriform or butterlike. 

Histologically, there is an ulceration of the duct 
epithelium, which is replaced by granulation tissue, 
the formation of foreign-body giant cells, and a peri- 
ductal collection of plasma cells and other leuco- 
cytes. Sheaves of fatty-acid crystals and other evi- 
dences of the presence of lipoid substances, such as 
foamy histiocytes and droplets of fat within the plas- 
ma cells, have been described. 

The authors observed 5 cases of plasma-cell mas- 
titis in 1,500 specimens of breast tissue examined. 
There was a recurrence of the lesion in 2 patients. 
There was diffuse comedomastitis coexisting in 2 
cases. One patient went through a normal pregnancy 
in the same year that her breast was removed with- 
out the development of mastitis in the remaining 
breast. In 1 patient who had both ovaries removed 
five years prior to the onset of symptoms referable 
to the breast, the course of the plasma-cell mastitis 
covered three years, which is an unusually prolonged 
time for this condition. Eart O. Latimer, M.D. 


TRACHEA, LUNGS, AND PLEURA 


Goorwitch, J.: Closed Intrapleural Pneumonoly- 
sis. J. Thorac. Surg., 1944, 13: 223. 


This study deals with the author’s personal expe- 
rience with internal pneumonolysis as well as an anal- 
ysis of over 7,000 cases reported in the literature 
since 1924. The series includes 55 operations per- 
formed by the author on 50 lungs of 48 patients, as 
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well as 2,043 cases collected from the literature by 
Moore from 1924 to 1932, and 5,114 cases collected 
by the author from the literature from 1933 to 1944. 

As a rule more adhesions were found thoracoscop- 
ically than would be expected from a study of the 
roentgenograms. Complications occurring in the 
author’s cases included fever in 44 per cent, serous 
effusion in 11 per cent, spontaneous pneumothorax 
in 3.6 per cent, extension of the disease in 3.6 per 
cent, and hemorrhage, severe emphysema, and obli- 
terative pleuritis each in 1.8 per cent. 

In the collected cases fever was found to occur 
in about one-fourth of the cases; hemorrhage was 
infrequent but accounted for 9 deaths among more 
than 7,000 cases; spontaneous pneumothorax is re- 
garded as a serious complication and accounted for 
g per cent of all deaths in the collected series; pleural 
effusions occurred in about 25 per cent of the col- 
lected cases; bronchopleural fistulas and empyema 
occurred infrequently, but they are the largest single 
cause of death. 

In general, the clinical results were reported as 
satisfactory in 75 per cent of the cases. The author 
believes, however, that this terminology should be dis- 
carded, as the clinical result depends on the effec- 
tiveness of the pneumothorax. Closed pneumonoly- 
sis is evaluated with respect to complications and 
clinical results. Tuomas F, THornton, Jr., M.D. 


Bayliss, C. G.: Closed Intrapleural Pneumonolysis- 
Med. J. Australia, 1944, 2: 129. 


Systematic, despite the great breadth of the sub- 
ject treated, this disquisition begins with the history 
of artificial pneumothorax, to be followed by that of 
pneumonolysis, and reviews the more recent litera- 
ture on the structure of adhesions in pulmonary 
tuberculosis, the technique of operation (the author 
has employed exclusively the galvanocautery), anes- 
thesia (nembutal, 3 gr., two hours before operation, 
and omnopon, o.5 per cent, withadrenalin, 1 in 1000), 
and puncture sites. The author nearly always 
chooses the anterior axillary line for either the 
thoracoscope or the cautery; occasionally he chooses 
the posterior axillary line for the thoracoscope, the 
height of the punctures depending upon the location 
of the adhesions to be severed. The adhesions are 
“freed,” “released” or “enucleated” rather than cut, 
the line of separation being external to the parietal 
pleura. 

The basis of the report consists of 143 operations 
on 115 patients. In 65 of these individuals (56.5 
per cent) complete pneumonolysis was accomplished, 
the presence of tubercules on the pleural surfaces not 
preventing the operation so long as they were not 
too close to the adhesion to be severed. In 3 5, per- 
sons the operation remained incomplete, and in 15 
(13 per cent) a thoracoscopic inspection was all that 
was fattempted. The youngest patient operated 
upon was fifteen years of age. In 57 cases of this 
material, the disease was active in the contralateral 
lung at the time of operation; in 2 cases there was 
present roentgenographically a “doubtful” area; in 


7 instances contralateral artificial pneumothorax 
was being maintained at the time of operation. The 
operation was always instituted as soon as possible: 
there was no waiting for the full attainable effects 
of the pneumothorax (in 35 patients artificial 
pneumothorax had been present for less than three 
months; in 34, from six to twelve months; in 6, 
from twelve to eighteen months; in 4, over eighteen 
months). The author has never countenanced arti- 
ficial pneumothorax under positive pressure in an 
attempt to obtain better conditions for pneu- 
monolysis. 

It is considered that the operation was successful 
in 58 instances; unsuccessful in 48 (including 15 
patients in whom pneumonolysis was not at- 
tempted); in 12 individuals the time has been too 
short to permit of final assessment of the results. 
Complications were hemorrhage (3 patients; in 1 
the source was the thoracoscopic puncture-wound) ; 
persistent nonpurulent effusion (88 per cent of the 
operative patients exhibited some serious effusion, 
but in only 4 was it extensive or persistent enough to 
require special notice) probably tuberculous in ori- 
gin; spontaneous pneumothorax; empyema (7 pa- 
tients, of whom detailed case histories are given); 
and contralateral spread of the disease. Less im- 
portant complications seen include surgical emphy- 
sema, postoperative vomiting, injury to nerves, air 
embolism, pleurocutaneous fistula, and dyspnea 
during operation. 

None of these complications seemed to be due to 
the operation per se, particularly there seemed to be 
no harmful effects from the “smoke’”’ of the gal- 
vanocautery; none of the complications seemed to 
empeorate the original tuberculous condition; and 
there was only 1 death (due to valvular spontaneous 
pneumothorax) which was ascribable to the secondary 
effects of the operation of pneumonolysis. 

Joun W. BRENNAN, M.D. 


Edwards, P. W., Penman, A. C., and Logan, J.: Late 
Results of Closed Intrapleural Pneumolysis. 
Brit. M. J., 1944, 2: 270. 


In 1939 Edwards reported the immediate results 
of intrapleural pneumolysis on 235 patients. These 
patients have now been followed up for a period of 
five years. Bilateral operations and thoracoscopies 
without division of adhesions have been excluded 
from this series, which brought the number down 
to 200 consecutive cases of pulmonary tuberculosis 
treated by artificial pneumothorax, with unilateral 
division of the adhesions by closed intrapleural pneu- 
molysis. When the indications existed (in 110 cases), 
this treatment was supplemented by phrenic avul- 
sion. All of the patients underwent a strict course 
of sanatorium routine. 

Of the 200 patients, 2 were lost sight of in this 
period; 133 (66.5 per cent) survived five years; 71 
(86.5 per cent), in whom a satisfactory collapse was 
obtained by operation, survived five years, and 56 
of these were well and working after six years; none 
had a satisfactory collapse before operation. 
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A satisfactory collapse on one side seemed to 
greatly improve the prospect of survival in cases 
with bilateral cavitation. 

Sputum was negative or absent three months after 
operation in 138 (70 per cent) of the 198 patients 
who were followed up. Of these sputum-negative 
patients, 109 (79 per cent) survived five years, com- 
pared with only a 40 per cent survival in the sputum- 
positive group. The great majority of the negative 
findings were confirmed by concentration and cul- 
ture. The persistence of positive sputum three 
months after division of the adhesions indicates a 
poor prognosis. On the other hand, a negative spu- 
tum improves the outlook in the “incomplete” and 
“ineffective” collapse groups. 

Tuberculous empyema, especially when secondary 
infection is present, is a serious complication, but 
it accounted for only 18 per cent of the deaths in 
five years. 

If artificial pneumothorax is employed the aim 
should be to obtain the most complete collapse pos- 
sible by the use of intrapleural pneumolysis. 

The authors have found that the collapse obtained 
as the result of an extensive cauterization was no less 
effective than that in which smaller or fewer adhe- 
sions were divided. 

In those patients on whom operation carries spe- 
cial risk by reason of the anatomical character of the 
adhesions, or because of the poor general condition 
of the subject, alternatives to artificial pneumotho- 
rax must be considered. However, when contralat- 
eral disease allows of no more radical alternative, 
the operative risk must be accepted, for success in 
obtaining a satisfactory collapse carries with it some 
prospect of improvement in the contralateral disease. 
The abandonment of the pneumothorax without 
thoracoscopy, and the maintenance of an unsatis- 
factory collapse are both bad practice. 

Josern K. Narat, M.D. 


Butler, E. C. B., Perry, K. M. A., and Valentine, 
F. C. O.: Penicillin in Acute Empyema. Brit. 
M.J., 1944, 2: 171. 

The authors report the results of their experience 
in the treatment of 18 cases of acute empyema by 
means of aspiration and the injection of penicillin 
into the empyema cavity. The amount of penicillin 
used varied from 10,000 to 40,000 units and injec- 
tions were given on alternate days. 

..a4lhe organisms encountered were as follows: the 

hemolytic streptococcus, 4 cases; nonhemolytic strep- 

tococcus, 3 cases; microaerophilic streptococcus, 1 

case; anaerobic streptococcus, I case; pneumococcus, 

7 cases; hemolytic streptococcus and pneumococcus 

combined, 1 case; and a mixed tuberculous and py- 

ogenic infection, 1 case. In addition, there was 1 case 
of,traumatic hemothorax which was sterile. 

The penicillin was dissolved in water so that each 
cubic centimeter of the solution contained 1,000 
units. The smallest total amount used was 40,000 
units (except in the case of sterile hemothorax, in 
which 30,000 units were used), and the largest total 


amount used was 270,000 units. The number of as- 
pirations and injections varied between 4 and 21. 

The patients remained febrile from one week to 
eight weeks. 

Rib resection, with drainage, was done in 2 cases 
because of a bronchopleural fistula; both patients 
died. Autopsy performed on one of these patients 
showed empyema, pulmonary and subdiaphragmatic 
abscesses, fibrosis of the lung, and pericarditis. 

Of the 16 remaining cases, a satisfactory result 
was obtained in 5; that is, the patients recovered, 
without pleural thickening or fibrosis; in the other 
cases there was either a sterile effusion or more or 
less pleural thickening and fibrosis. The patient 
with mixed tuberculous and pyogenic infection be- 
came afebrile and the pyogenic organisms disap- 
peared from the fluid. 

In a summary of these cases the authors point out 
that the empyema cavity can be sterilized by the use 
of penicillin. This, however, is but one of the objec- 
tives in the treatment of this disease; the other is the 
re-expansion of the lung without fibrosis and pleural 
thickening, which lead to a reduced vital capacity 
and the risk of future pulmonary infection. Rib re- 
section is frequently necessary to remove the large 
masses of fibrin that are present. Before treatment 
with penicillin is started, the sensitivity of the organ- 
ism should be determined. 

Forrest D. Dopritt, M.D. 


HEART AND PERICARDIUM 


Cornell, A., and Shookhoff, H. B.: Actinomycosis 
of the Heart Simulating Rheumatic Fever; 
Report of 3 Cases of Cardiac Actinomycosis, 
with a Review of the Literature. Arch. Int. M., 
1944, 74: II. 


Actinomycosis is the most common visceral my- 
cotic infection in man. In about rs per cent of the 
cases the infection occurs in the thorax. However, 
in less than 2 per cent of these is there involvement 
of the heart. 

The authors present the case of a thirty-year-old 
male who was seen because of cough, dyspnea, and 
weakness for seven months. Precordial pain had 
been present and severe. Examination revealed 
some enlargement of the heart to the left with sys- 
tolic and presystolic murmurs. There was a sugges- 
tion of fluid in the right base and marked enlarge- 
ment of the liver. After about six weeks of observa- 
tion he became considerably worse and died from 
what was apparently streptococcus septicemia. Au- 
topsy showed extensive mediastinal adhesions with 
obliteration of the pericardial sac. A large amount 
of firm pink, necrotic tissue was present and had in- 
vaded the myocardium. The posterior mediastinum 
was involved by the same process and an esophageal 
diverticulum was in the mass of scar tissue. Micro- 
scopic sections showed the typical ray fungus. The 
case is unusual in that the symptoms and findings 
suggest rheumatic fever and in that no external fis- 
tulas were present. Review of the autopsy records 
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in 6 additional cases of actinomycosis revealed that 
2 had involvement of the heart. 

Analysis of these cases and of 65 others collected 
from the literature shows that the heart may be in- 
volved by direct extension of the infection from a 
neighboring organ or by metastasis through the 
blood. Metastatic involvement rarely produces clin- 
ical signs. About one-half of the patients with 
involvement of the heart by direct extension have 
clinical manifestations. The most common clinical 
manifestation in cardiac actinomycosis is congestive 
heart failure, in which the pericarditis plays a major 
role. The diagnosis can rarely be made clinically. 

Tuomas F. Toornton, Jr., M.D. 


ESOPHAGUS AND MEDIASTINUM 


Collis, J. L., Humphreys, D. R., and Bond, W. H.: 
Spontaneous Rupture of the Esophagus. Lancet, 
Lond., 1944, 247: 179. 

Spontaneous rupture of the esophagus after a 
heavy meal occurred in a man of forty-one years 
with a previous dyspeptic history. This condition 
should be kept in mind when doubt is felt about the 
diagnosis of perforated peptic ulcer. Deep emphy- 
sema in the neck is an important physical sign. 

Suturing of the tear in the esophagus combined 
with drainage of the pleural cavity on the affected 
side offers the best chance of recovery. 

Apart from the case reported by the authors, the 
diagnosis seems to have been made before death on 
only 3 occasions. The failure to arrive at the correct 
diagnosis has prevented the institution of surgical 
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treatment in all except 2 other cases. The present 
case appears to be the only one in which radical 
surgical treatment was given to the tear. 

Paut MERRELL, M.D. 


Toreson, W. E.: Secondary Carcinoma of the Esoph- 
— as a Cause of Dysphagia. Arch. Surg., 1944, 
38: 82. 

Twenty-six cases of secondary involvement of the 
esophagus by cancer are analyzed. Of these, 19 
cases were encountered among 599 consecutive cases 
of cancer in which autopsy was performed, an inci- 
dence of 3.2 per cent. 

Of the 26 cancers, 24 were carcinomas, 1 was a 
lymphosarcoma, and 1 was a cancer of undetermined 
origin and type, probably a melanoma. The organs 
in which the tumors originated and the number for 
each were as follows: trachea or bronchus, 8; stom- 
ach, 7; larynx, 4; breast, 2; pancreas, 2; testis, 1: 
origin undetermined, 1. There were 8 instances 
(about 30 per cent of all cases of secondary cancer of 
the esophagus) in which the involvement of the 
esophagus was definitely metastatic from a more or 
less distant primary tumor. 

Among the 26 cases, partial or complete obstruc- 
tion of the esophagus with corresponding clinical 
symptoms was encountered in 12 cases. In 3 of these 
cases the involvement of the esophagus was by 
metastasis from a distant primary tumor. 

Secondary carcinoma of the esophagus is not rare 
and in somewhat less than half the cases leads to 
more or less dysphagia. 

Howarp A. McKnicat, M.D. 
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ABDOMINAL WALL AND PERITONEUM 


Nelson, H.: Early Ambulation Following Section 
of the Anterior Abdominal Wall: An Analysis 
of 426 Personally Conducted Cases. Arch. Surg., 
1944, 49: I. 


Although early ambulation following intra-abdom- 
inal operations was first recommended in 1899, the 
practice has never been generally followed, and most 
of the few critically analyzed series have been pub- 
lished within the last two or three years. 

An analysis of this series of 429 operations through 
426 incisions of the anterior abdominal wall after 
which ambulation was practiced within seventy-two 
hours shows that the majority of the patients walked 
on the day of the operation or within the first twenty- 
four hours. 

The incidence of immediate and delayed compli- 
cations in this series was minimal. Of the 3 partial 
disruptions of a wound 2 occurred in patients whose 
wounds had been closed with catgut and for whom 
early ambulation had not been authorized. The 
third was due to an error on the part of the surgeon, 
who failed to order transfusions of blood and plasma 
for a patient who had lost a large amount of blood. 
Only 2 incisional hernias, both small, were observed, 
and there was 1 instance of recurrent incisional 
hernia in a patient in whom repair was inadequate. 
The single fatality in the series was due to cerebral 
thrombosis. 

Good results depend on the strict observance o 
contraindications as well as of indications. ; 

The advantages of the plan include the lower in- 
cidence of postoperative complications, particularly 
pulmonary and vascular complications; the lower 
incidence of nausea, vomiting, and abdominal dis- 
tention; the earlier return of normal function of the 
bladder and bowel; the maintenance of normal mus- 
cle tone; the psychological effect on the patient’s 
morale and mental status; the acceleration of con- 
valescence and the earlier return of working ability; 
the economic savings to patient and hospital. 

For the reasons stated, and because of its ap- 
parent absolute safety, the plan of early postopera- 
tive ambulation seems to represent a sound surgical 
advance, and its more general employment in prop- 
erly selected cases is recommended. 

Joun J. MALoneEy, M.D. 


GASTROINTESTINAL TRACT 


De Amesti, F., and Otaiza, E.: Cancer of the Region 
of the Cardia and of the Lower End of the 
Esophagus (Canceres de la region del cardias y del 
extremo inferior del esofago). Rev. med. Chile, 1944, 
92: 1. 

In the series of cases of esophageal cancer here re- 
ported the operative technique employed in the 
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surgical approach to the tumor region was essentially 
the transthoracic method described by Churchill and 
Sweet (Ann. Surg., 1942, 115: 897), and the remain- 
der of the procedure was that described as their own 
method by Pack and Macneer in their collective re- 
view on total gastrectomy in the INTERNATIONAL 
ABSTRACT OF SURGERY, 1943, 77: 265. The sub- 
periosteal resection of the ninth rib is preferred. 

In the preoperative work, special attention is 
given to the diagnosis, and roentgenograms are tak- 
en in all possible directions and postures of the pa- 
tient (Trendelenberg) with thickened shadow media, 
this to be followed by esophagoscopy and biopsy. 
Special emphasis is placed on a diet rich in vitamins, 
carbohydrates, and proteins, and the hypochromic 
anemia is combated by saline and glucose solutions 
and transfusions of blood and plasma. 

For the operation preference is given to insuffla- 
tion ether anesthesia variously combined with cyclo- 
propane or nitrous-oxide gas. The Levine tube is 
preferred to jejunostomy and is left lying for from 
eight to ten days postoperatively before oral feeding 
is started. Drop-transfusion of blood is carried on 
during the entire operation. 

In the authors’ service at the Hospital del Salva- 
dor 6 transthoracic explorations have been carried 
out, with 3 patients limited to simple exploration 
(no deaths). Of the 3 persons in whom removal of 
the tumor was decided on, 1 died on the ninth day 
after operation, and the remaining 2 have now sur- 
vived the operation for two and a half months. In 
1 instance the spleen was removed with the stomach. 

Complete case histories of the 6 patients, all of 
whom were forty-five years of age or over, are 
appended. Joun W. Brennan, M.D. 


Ingelfinger, F. J.: Medical Progress: The Late Ef- 
fects of Total and Subtotal Gastrectomy. J. 
England J. M., 1944, 231: 321. 


Gastrectomy is being performed with ever increas- 
ing frequency, not only for gastric neoplasms but 
also in the treatment of peptic ulcers of the stomach, 
duodenum, and jejunum. The reason for this is that 
resection of the human stomach, particularly of the 
distal half, has become a practical surgical procedure 
that carries a remarkably low mortality rate. 

In cases of cancer, gastrectomy may have to be 
most extensive, sometimes total. In cases of ulcer 
the amount of stomach removed varies with the par- 
ticular problem involved in each instance. Many 
surgeons recommend the removal of the gastric 
antrum and at least two-thirds of the stomach, un- 
der the reasonable conviction that the chances of a 
recurrent ulcer are decreased by leaving a gastric 
remnant that has little or no capacity to form free 
hydrochloric acid. Indeed the suppression of the 
normal secretory functions of the stomach is one of 
the purposes in undertaking a gastrectomy for ulcer. 
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The question is often asked, ‘‘Can man live with- 
out a stomach or with a stomach whose functions 
are grossly impaired?” The answer is “ Yes,’’ but 
life under such conditions is not invariably normal. 
The author considers recent evidence bearing on this 
problem. The present popularity of gastrectomy 
warrants an appraisal of any possible late effects 
that may follow total or subtotal removal of the 
stomach. The immediate postoperative complica- 
tions are not discussed. So far as possible the au- 
thor reviews only those effects that can be directly 
traced to resection of gastric tissue. He asserts that 
in all probability some of the symptoms for which 
gastrectomy has been blamed have actually been 
caused by postoperative ulcer, gastritis, or jejunitis. 
In general, he says, ‘‘The consequences of removing 
portions of the human stomach depend on the na- 
ture of the primary disease, the extent of the resec- 
tion, the surgeon’s skill and divers factors that vary 
with the patient’s age, diet and mental attitude.” 
The majority of the gastrectomy patients find their 
mode of life unchanged by the fact that half or more 
of the stomach has been removed. 

Certain clinical observations, however, have been 
noted in the cases of patients who have undergone 
subtotal or total gastrectomy. About 30 per cent of 
the patients do not regain their normal weight, and 
some do not regain their preoperative weight. Fol- 
lowing subtotal or total gastrectomy about 1o per 
cent of the patients have an incidence of a persistent 
postcibal syndrome which follows a fairly typical 
pattern, soon after taking a meal, particularly if the 
meal is large. There is marked epigastric pressure, 
distention, and fullness. Nausea may accompany 
these symptoms, and occasionally weakness, dizzi- 
ness, perspiration, and palpitation occur within an 
hour after the meal. In general, failure to gain 
weight is particularly noticeable in the group of pa- 
tients complaining of gastrointestinal symptoms, but 
the converse does not hold. Many underweight pa- 
tients are completely symptom-free. 

Diarrhea with cramps has been reported as a 
sequel to gastrectomy, but it is rather rare. Many 
patients, however, have soft stools following the 
operation. 

Many writers emphasize the fact that the symp- 
toms that can be ascribed to total or subtotal gas- 
trectomy tend to decrease in frequency and intensity 
as the interval between the operation and the fol- 
low-up observations lengthens. Much of the distress 
present during the first postoperative year tends 
to disappear subsequently. This improvement is 
brought about partly by the patient’s realization 
that he must avoid large meals and that he can get 
along comfortably on six small meals a day. An 
equally important cause for improvement, however, 
is the capacity of the gastrointestinal tract to adjust 
itself to new conditions. 

Following subtotal gastrectomy a considerable 
derangement in gastrointestinal motility ensues. 
Fluoroscopic observations show that in some in- 
stances material leaves the gastric remnant with 


difficulty, but much more frequently the contrast 
medium enters the intestine with such rapidity that 
the term “dumping stomach” has been used under 
these conditions. Many modifications of the method 
of gastric resection have been proposed with a view 
to lessening subsequent motor disorders. In the 
European literature a considerable argument has 
developed concerning the relative advantages of the 
Billroth I and the Billroth II operations. As yet no 
conclusive evidence has been presented that one type 
of operation alters normal gastrointestinal motility 
less than does another. The gastrointestinal tract 
makes functional adjustments irrespective of the 
initial surgery, and other factors besides the exact 
size and position of the stoma influence the rate of 
gastric evacuation. The gastric remnant, which is at 
first small, gradually enlarges and resumes some of 
the reservoir function of the stomach. If the gastric 
remnant is extremely small, the small bowel dilates 
to form reservoirs near the anastomosis. The par- 
tially resected stomach sometimes exhibits peristaltic 
waves, but in other cases peristalsis is not seen, and 
the general motility pattern tends to be abnormal. 
Some investigators, notably Ravdin and his asso- 
ciates, have ascertained that hypoproteinemia is a 
factor in the retardation of gastric emptying after 
gastrectomy. Undoubtedly hypoproteinemia can 
exert a marked influence on motility, but other fac- 
tors are at work, as indicated by the studies of 
Chauncey and Gray, who could not correlate the 
level of the serum proteins and the rate of gastric 
emptying through a stoma. Even if the stoma is 
anatomically perfect, gastric evacuation after sub- 
total resection may be delayed by functional disor- 
ders. The effect of certain foods on the motility of 
the upper gastrointestinal tract illustrates the role 
played by pressure gradients. When fats, hydro- 
chloric acid, or hypertonic solutions enter the intesti- 
nal loops distal to the anastomosis, the resected as 
well as the normal stomach exhibits delayed empty- 
ing. It is now known that this delay is produced by 
relaxation of the gastric musculature, not by sphin- 
teric contraction. 

The incidence of functional disorders of gastro- 
intestinal motility after gastrectomy is hard to com- 
pute. In the first few months after operation such 
disorders are doubtless quite prevalent, and they, as 
well as mechanical stomal defects, should be consid- 
ered as possible causes of improper gastric evacua- 
tion after partial gastrectomy. The edema of hypo- 
proteinemia, if present, may partially occlude the 
stoma, but it also produces a serious derangement of 
all gastrointestinal motor functions. With the aid of 
proper dietary management, functional disorders 
tend to subside during the first postoperative year, 
and subsequently they are encountered infrequently. 

The effects of gastrectomy on absorption have 
been carefully. studied. In gastrectomized patients 
the glucose tolerance test shows a rapid rise in blood 
sugar, followed by a fall that may reach hypogly- 
cemic levels. In a few cases symptoms occur during 
the hypoglycemic phase. Carbohydrates and pro- 
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teins are usually adequately absorbed, but some 
impairment in the absorption of fats may occur. 

Pernicious anemia is an extremely rare sequela of 
gastrectomy. It is quite possible that some of the 
cases of pernicious anemia associated with gastrec- 
tomy are merely due to coincidence. A normochro- 
mic or hypochromic type of anemia, however, is not 
infrequent among patients with gastrectomies. 

In general, the outlook following gastrectomy is 
favorable. A nourishing diet, taken frequently in 
small quantities and fortified with vitamins and iron, 
often alleviates some of the complications of gastrec- 
tomy. Symptoms and various motility disorders, 
which may be prominent during the first postopera- 
tive year, subsequently tend to correct themselves 
spontaneously. Even when the undesirable sequelae 
of gastrectomy are marked, they rarely interfere 
with the patient’s ability to work, and practically 
never are they so dangerous or distressing as the dis- 
ease for which the gastric resection was undertaken. 
Hence the fact that these sequelae may occur can- 
not be considered in any sense as a contraindication 
to gastrectomy in adults. In the rare cases in which 
resection has to be considered in an adolescent, it 
may be wise to limit the extent of the resection. 

Matatas J. SEIFERT, M.D. 


Hanno, H. A., and Mensh, M.: Leiomyoma of the 
Jejunum; Intermittent Melena of Fourteen 
Years’ Duration, and Fatal Hemorrhage. Ann. 
Surg., 1944, 120: 199. 

The incidence, pathology, and clinical features of 
leiomyoma of the small intestines are reviewed. 

The case of a patient with a leiomyoma of the 
jejunum, who had 20 known episodes of melena over 
a fourteen-year period and a fatal hemorrhage, 
is reported. It is of interest that ulcer disease, 
although suspected, had never been demonstrated 
conclusively, and that a gastroenterostomy had been 
injudiciously performed. In all likelihood, had the 
presence of a tumor of the small bowel been strongly 
considered and appropriate surgical exploration ad- 
vocated, the patient might not have died. 

This case emphasizes the fact that the presence of 
small intestinal neoplasms is much too infrequently 
suspected. The diagnosis of tumors of the small 
bowel, both benign and malignant, rests upon a high 
index of suspicion. The possibility of a neoplasm of 
the small intestine should be considered in any pa- 
tient who has repeated episodes of melena in the 
absence of any demonstrable lesion in the upper gas- 
trointestinal tract or colon, and in any patient with 
repeated episodes of partial or complete obstruction 
in the small bowel. In such instances, despite the 
absence of roentgenological demonstration of a le- 
sion, celiotomy is indicated. Since the ratio of be- 
nign to malignant tumors is much greater in the 
small intestine than in other parts of the gastro- 
intestinal tract, surgery for tumors of the small 
bowel should, on the whole, afford a better ultimate 
result than can be expected for tumors of the esopha- 
gus, stomach, or colon. Cuartes Baron, M.D. 


INTERNATIONAL ABSTRACT OF SURGERY 


Rosin, I. R.: Chronic Bilharzial Appendicitis. Clin. 
Proc., 1944, 3: 206. 

A brief description of the pathology, histology, 
and clinical features of chronic bilharzial appendi- 
citis is given. Although there is still considerable 
difference of opinion as to whether or not a true 
chronic appendicitis per se exists, from this series it 
is clear that the pathological entity of chronic 
bilharzial appendicitis is definitely established and 
must be borne in mind in the greater part of the en- 
tire African continent. Definitely substantiated il- 
lustrative cases falling into four different groups are 
described. These illustrative cases were chosen from 
64 cases of definitely established bilharziasis in ap- 
pendices removed during the past five years. The 
interesting fact that the urinary infecting agent 
bacillus haematobium was always recovered from 
the digested tissues was stressed. The importance of 
environment in cases of vague abdominal dyspepsia 
was noted. The overwhelming importance of a rou- 
tine full histological examination of all appendices 
removed in the greater part of Southern and Central 
Africa is strongly urged. All bilharzial cases should 
be followed up with routine intravenous antimony 
therapy. 

Interesting photomicrographs illustrating the dif- 
ferent types of lesions found and described in this 
series of cases are given. CHartes Baron, M.D. 


Kaufman, L. R., and Mersheimer, W. L.: Sulfona- 


mides in Appendicitis. A Review of 412 Conse- | 


cutive Cases and an Analysis of Fatalities. Am. 
J. Surg., 1944, 65: 393. 

The oral and parenteral administration of sulfa- 
nilamide has been rapidly supplanted by the intra- 
peritoneal application for the more advanced forms 
of appendicitis. With the intraperitoneal adminis- 
tration, the incidence of complications was lower 
than when only oral and parenteral routes were util- 
ized. Similarly, the mortality rate was lower when 
the sulfonamides were employed intraperitoneally. 

The mortality rate is better when no drainage is 
used. Drainage, however, is indicated when a local- 
ized abscess is present, but it adds to the hazard 
when there is a generalized peritonitis. Again in 
favor of intraperitoneal sulfonamides is a shorter 
number of hospital days. 

There is apparently little danger of the formation 
of adhesions from the intraperitoneal application of 
sulfanilamide powder. However, sulfathiazole pow- 
der may be a contributing factor according to several 
observers. Also, wound healing may be delayed by 
sulfathiazole, but not by sulfanilamide. 

It is obvious that many factors have contributed 
an important share to the reduction of the mortality. 
Among these is the intravenous use of chlorides, plas- 
ma, or blood to establish optimum fluid balance, and 
the routine use of the McBurney incision, of oxygen, 
the Wagensteen or Furness suction, and the efficient 
use of the Miller-Abbott tube. Since these factors 
have been brought into play the mortality rate has 
been reduced. Howarp A. McKnicat, M.D. 
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LIVER, GALL BLADDER, PANCREAS, 
AND SPLEEN 


Walters, W., Watkins, C. H., Butt, H. R., and Mar- 
shall, J. M.: Amebic Abscess of the Liver Un- 
suspected until Perforation. J. Am. M. Ass., 
1944, 125: 963. 

The authors report 2 cases of unsuspected amebic 
abscess of the liver which were asymptomatic until 
sudden perforation of the abscess to the right sub- 
diaphragmatic region took place. Both patients had 
been returned to the mainland from naval duty in 
the South Pacific islands because of a diagnosis of 
filariasis and lymphadenitis. In neither case was 
diarrhea present nor were amebas found in the stools. 
A diagnosis of amebic abscess of the liver was made 
only after perforation of the abscess to the subdia- 
phragmatic region. The similarity of symptoms in 
both cases was striking after perforation of the ab- 
scess occurred. These symptoms were characteristic 
of amebic abscess of the liver: namely, chills and 


fever, lower thoracic and upper abdominal pain, loss” 


of weight and weakness, enlargement of the liver, 
and abdominal tenderness together with a pro- 
nounced leucocytosis. There was a sudden develop- 
ment of aching pain in the right shoulder, in the right 
costovertebral region, and lower portion of the right 
thorax which extended to the abdomen with muscle 
spasm in the right upper quadrant. Roentgenolog- 
ical examinations of the thorax revealed no evidence 
of pneumonia but showed a progressive elevation of 
the right half of the diaphragm with an irregular 
dome-shaped bulge and an increase of the acute car- 
diophrenic angle to a right angle. There was a varia- 
tion in temperature daily in both cases of approxi- 
mately 4° F. In one of these patients the pulse rate 
increased to a maximum of 140 beats per minute on 
the day of operation. As a rule the finding of enda- 
moeba histolytica in the stools clinches the diagnosis; 
however, this organism was absent from the stools of 
both of these patients. 

In case 1 the general condition of the patient 
improved after the administration of emetine; 3 gr. 
(o.2 gm.) of emetine hydrochloride were given on the 
first day, 2 gr. (0.13 gm.) on the second day, and 1 gr. 
(0.065 gm.) on the following four days, until a total 
of 9 gr. (0.6 gm.) was administered. Two days follow- 
ing the institution of emetine therapy the patient’s 
temperature returned to normal and varied from 
97.5° to 99°F. for twelve days. During this time, 
however, the right half of the diaphragm continued 
to rise progressively because, as was afterward deter- 
mined, of the increase in size of the subdiaphrag- 
matic abscess. Open operation was performed and 
revealed an abscess cavity, 10 cm. in diameter, i in 
the right lobe of the liver with an opening, 5 cm. in 
diameter, into the subdiaphragmatic abscess cavity. 
Both cavities contained approximately 1,000 cc. of 
yellowish white, thick, purulent debris with clots of 
fibrin. Smear and culture showed gram-positive 
cocci. A strip of iodoform gauze impregnated with 
sulfanilamide powder was placed in the cavity of 


the liver and Penrose drains were placed in the sub- 
diaphragmatic abscess cavity. Healing occurred in 
a few days and was followed by complete recovery. 

In case 2 there was no apparent response to em- 
etine which had been given at the rate of 1 gr. 
(0.065 gm.) per day on three consecutive days. 
Since roentgenograms showed a steady increase in 
the elevation of the right side of the diaphragm, a 
diagnosis of hepatic abscess of unknown origin was 
made. In view of the extremely serious condition of 
the patient, the progressive increase in the pulse 
rate to 140 beats per minute, and the temperature 
of 103.5°F., operation seemed advisable even though 
there was the possibility of an amebic abscess of the 
liver with perforation. Surgical drainage was per- 
formed as an emergency procedure. A subdiaphrag- 
matic abscess containing about 240 cc. of typical 
amebic material was drained through a right sub- 
costal incision. An abscess cavity approximately 
12.5 cm. in diameter was found in the right lobe of 
the liver by needle aspiration. This cavity was 
opened and from 500 to 700 cc. of creamy white pus 
with fibrin and cellular debris were drained out. 
Smear and culture revealed the endamoeba histo- 
lytica. A strip of iodoform gauze impregnated with 
5 gm. of sulfanilamide was inserted into the abscess 
cavity within the liver. This was removed on the 
twelfth postoperative day after repeated daily soak- 
ings with 1:5.000 solution of potassium permanga- 
nate. Penrose drains were placed in the subdiaphrag- 
matic abscess. Complete recovery followed. 

Reports such as these lead one to believe that 
amebiasis is a much more frequent disease than has 
been commonly supposed. While it is endemic in 
many portions of the United States and present in 
all sections, the present worldwide dispersal of our 
armed forces and their subsequent return home will 
bring about an increasing frequency of this disease. 
The percentage of cases of amebiases in which ame- 
bic hepatitis or abscess develops is unknown; the 
avoidance of these developments depends on several 
factors, chief of which are prompt recognition and 
thorough treatment of the amebiasis. It seems rea- 
sonable to suppose that under ideal conditions and 
if all patients with fresh infections of endamoeba 
histolytica are promptly and thoroughly treated, 
amebic disease of the liver would not occur, since 
hepatic involvement is always a secondary complica- 
tion to the disease in the colon. This statement does 
not mean that every patient who has amebic disease 
of the liver has a diarrhea or even that he has had 
diarrhea. It is apparent that many amebic infections 
of the colon are largely asymptomatic. 

J. SErrert, M.D. 


Kennaway, E. L.: Cancer of the Liver in the Negro 
in Africa and in America. Cancer Res., 1944, 4 
571. 

The author has examined the incidence of primary 
carcinoma of the liver in the negro in Africa com- 
paring it with the incidence of the same lesion in the 
negro in the United States. He concludes that such 
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data as are available suggest that the very high inci- 
dence of primary cancer of the liver found among 
negroes in Africa does not appear among negroes in 
the United States, and is, therefore, not of purely 
racial character. The prevalence of this form of 
cancer in Africa may be due to some as yet unidenti- 
fied extrinsic factor. The statistical evidence con- 
cerning this question is confused by the inclusion of 
cancer of the gall bladder in the same category with 
cancer of the liver. Ear O. Latimer, M.D. 


Johnson, W., Malstrom, B. E., and Volk, B. W.: A 
Clinicopathological Study of 100 Cases of 
Acute and Chronic Gall-Bladder Disease. Ann. 
Int. M., 1944, 21: 431. 


A study is reported of the case histories of 100 
patients who have been operated upon during the 
last ten years. Calculi were present in 71 patients. 
Cholecystography showed accurate diagnosis in over 
go per cent of the cases. Among the noncalculous 
cases, 13 of the patients reported permanent relief, 
Bape only temporary relief, and 4 were made worse 

y the operation. The authors conclude that non- 
calculous cholecystitis is best treated medically, but 
when such treatment fails to bring adequate relief 
cholecystectomy is recommended. In the calculous 
type surgery is best. Watter H. Napter, M.D. 


MISCELLANEOUS 


Buirge, R. E.: Experimental Observations on the 
Human Ileocecal Valve. Surgery, 1944, 16: 356. 


The authors had the opportunity to make experi- 
mental observations on the human ileocecal valve of 
a twenty-six-year-old woman. Their observations 
were made two months after the exteriorization pro- 
cedure, during a period of four weeks prior to a right 
hemicolectomy. 

The cecum was open, and was attached to the 
abdominal wall in such a fashion as not to permit 
encroachment of the parietes upon the terminal 
ileum or the ileocecal valve. Approximately 10 cm. 
from the valve, the lower ileum was exteriorized and 
completely cut across so that all intestinal content 
was evacuated through a proximal external ileal 
fistula. No intestinal content was transported by 
way of the distal ileal loop into the cecum. 

Qualitative and quantitative control studies of 
spontaneous activity of the extramural terminal 
ileum, the sphincter, and ileocecal valve were re- 
corded during twenty periods of from thirty to one 
hundred and twenty minutes each. Additional con- 
trol records were obtained between the drug experi- 
ments. 

Control records revealed that there were periods 
of quiescence and activity in all three areas. The 
activity of the segments varied, but at times all the 
segments were quiet. During periods of motility the 
proximal exteriorized small-bowel loops were equally 
and similarly active, and expelled intestinal content. 
At no time was there spontaneous activity in the 
ileocecal lips, the sphincter, or the extramural termi- 
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nal ileum, independent of activity in the proximal 


ileal loops. The extent and frequency of contractions In 
varied, the contractions being most energetic in the hi + 
morning and less active in the evening. Propulsive 18 
activity constituted a small fraction (10 per cent) of en 
the total motility which was nonpropulsive, with h 7 
varying states of tone. During evacuation at the t al 
proximal fistula (usually from two to three hours Obie 
after a meal), a short comparable period of sphincter |) 2PJ¢ 
and valve motility occurred, which was followed by sn 
relaxation of the entire intracecal portion of the | P°S*‘ 
terminal ileum. 
It was observed that retraction or shortening of — 
the ileocecal structure occurs when the segments are a 
co-ordinated to accept a propulsive wave from an wh 
adjacent segment. A nonpropulsive or segmental ffth : 
wave is not associated with shortening of the active ey 
segment and the valve is not obliterated. ‘ it . 
The author’s experimental results indicate that a, 
the mechanical, hormonal, and local reflexes of the p.. te 
ileocecal valve and sphincter are so adjusted as con- — 
stantly to produce responses identical with those of pete 
the small intestine to adrenergic and cholinergic | ® “” 
drugs. The balloon method of investigation failed to vat 
reveal any fundamental distinctions in the behavior d 
of the ileocecal valve, the ileocecal sphincter, and the _— 
small intestine. The presence of an area of increased || P?CV 
contractility was observed within the cecal portion [| P WI 
of the terminal ileum. Prolonged tonic contractions, 
characteristic of sphincter action, were not observed. oe 
Josep K, Narat, M.D. 
statis 
Whitehouse, F. R., and MacMillan, M. M.: Visuali- |) !t- 
zation of Rubber Tip of Gastroscope; Differen- 
tiation from Gastric Ulcer. Gastroenterology, 1944, _ 
3: 103. 
The rubber tip of the gastroscope can simulate . 
gastric ulceration. ; 
It is recommended that the rubber tip be colored Fr 


green or another easily identifiable color, to prevent 
this mistake. 


CHARLES Baron, M.D. 


Co Tui, Wright, A. M., Mulholland, J. H., Carabba, 
V., and Others: Studies on Surgical Conva- 
lescence. Sources of Nitrogen Loss after Gas- 
trectomy, and the Effect of High Amino-Acid 
and High Caloric Intake on Convalescence. 
Ann. Surg., 1944, 120: 99. 


In a preliminary communication on the subject of 
surgical convalescence, it was reported that patients 
convalescing from gastrectomy, when fed with a high 
caloric and high amino-acid diet (nutramigen), were 
able to maintain a consistently positive nitrogen 
balance throughout the postoperative period, to gain 
weight, and to achieve an early return to strength, 
with a significantly shortened convalescence. This 
was in striking contrast to the response of a similar 
group of patients under the classical postoperative 
ward regimen, who had a consistently negative 
nitrogen balance, a loss of body weight, a longer 
period of postoperative debility, and a more pro- 
longed stay in bed. 


| 
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In the present series of 19 cases, 8 patients were 
on routine ward regimen, 8 were fed high caloric and 
high“amino-acid mixtures, and 3 were fed insufficient 
quantities to maintain the nitrogen equilibrium. 

In the series under the classical ward regimen, 
there was a consistent nitrogen deficit and loss of 
weight, and a necessarily prolonged stay in bed. 
Objective ergography showed postoperative asthe- 
nia, which had not disappeared even on the twelfth 
postoperative day.’ In the series of patients who 
were fed with high caloric and high amino-acid mix- 
tures, there was a consistent nitrogen surplus, a 
steady gain in weight, and a stay in bed of less than 
one-half that of the control series. The ergograph 
showed an early return of endurance, on from the 
fifth to the sixth postoperative day, to above that of 
the initial reading. These findings confirm the re- 
sults of the preliminary report. 

‘The principal cause of nitrogen loss in postgas- 
trectomy convalescence is the starvation postoper- 
ative regimen. Whether there was a larger excretion 
of urinary nitrogen in the patients in the control 
group than was present preoperatively is not known. 

A hyperalimentation regimen is, therefore, recom- 
mended in routine cases of gastrectomy, in order to 
prevent nitrogen loss, shorten convalescence, and 
prevent postoperative asthenia. 

While the complications in the hyperalimented 
group were fewer and less severe than those in the 
control group, the present series is too small to allow 
statistically significant conclusions to be drawn from 
it. SAMUEL Kaun, M.D. 


Presno Albarran, J. A.: Contribution to the Sub- 
ject of Lumbar Hernia (Contribucién al estudio 
de la hernia lumbar). Rev. med. cirug., Habana, 
1944, 49: 53. 


No definite operative procedures have been estab- 
lished for the ruptures through the upper lumbar 


region as described by Grynfeltt, although such 
hernial predisposition is now generally recognized as 
being more frequent than that for Petit’s triangle; 
therefore, an operative technique is proposed by 
this author. 

This operation consists essentially in turning for- 
ward as a flap the aponeurosis of this region (through 
which the hernial sac is passing), tying off and incis- 
ing the sac, and then sewing the cut edge of the re- 
maining, unturned part of the lumbar fascia forward 
to the base of the flap, along the so-called ligament 
of Henle, with mattress sutures; thus, the quadri- 
lateral of Grynfeltt is completely closed off. Finally, 
the flap of the aponeurosis of the transversus ab- 
dominis is turned back in double-breasted coat 
fashion, and sutured to the fascia covering the erec- 
tor trunci muscles. 

Albarran reports 3 hernias, all of the Grynfeltt 
type, on one of which he successfully performed his 
operation. All these hernias occurred in adult males, 
sixty-four, sixty-two, and seventy years old, respec- 
tively; all of them were of the acquired type, 2 on the 
left side, 1 on the right, and all occurred in individuals 
presumably inured to heavy labor. In no instance 
was the sac very large or the condition very annoy- 
ing (2 individuals refused operation); in 1 case the 
presence in the sac of hollow viscera was evident 
and the x-rays disclosed an out-sacculation of the 
colon at the level of the hernial egress. 

Incidentally, the author reports 2 other cases of 
hernia at the Garcia Calixta hospital in Havana, 
which were eventually operated upon successfully 
by other physicians; one was on a congenital basis in 
a female infant of seven and one-half months, the 
other in a white male seventy years of age, and 
had been diagnosed as tuberculous peritonitis. The 
hernia in this case had been mistaken for a cold 
abscess (incision, fecal fistula). 

Joun W. BRENNAN, M.D. 
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Bickers, W.: A Study of the Endometrial Pattern 
Before and After Treatment for Amenorrhea. 
Am. J. Obst., 1944, 48: 58. 


This study is based on the observations made upon 
9 women whose chief complaint was secondary amen- 
orrhea. The term secondary amenorrhea was limited 
to those patients in whom there had been a cessation 
of menses for a period of five months or more. The 
patients with amenorrhea are divided into two groups 
according to the endometrial pattern which the pa- 
tients show. 

Repeated endometrial biopsies are taken at weekly 
intervals to establish the endometrial type. 

When a persistent proliferative phase of endome- 
trium is found at successive weekly biopsies this in- 
dicates a failure of ovulation and, therefore, a pitu- 
itary-ovarian defect. The finding of a persistent 
secretory endometrium at successive biopsies sug- 
gests the influence of a persistent corpus luteum. 

Seven of the 9 patients had a persistent prolifera- 
tive phase (anovulatory) endometrium. The endo- 
metrium varied from a very atrophic type with 
scarcely any glandular structure to marked hyper- 
plasia. Although the 7 amenorrheic patients showed 
a wide variation of endometrial pattern, the pattern 
in any 1 case was extremely constant. 

When weekly biopsies were taken of these patients 
it was found that there was an amazing persistence 
of the endometrial pattern in each individual patient. 

The pathological physiology involved in anovular 
amenorrhea is thought to be the result of a pituitary- 
ovarian failure, primary or secondary to some sys- 
temic disease. 

Treatment consisted in the stimulation of uterine 
bleeding by the sudden withdrawal of estrogen-pro- 
gesterone to a lower level in an attempt to simu- 
late the normal physiology of the body and thus 
induce normal uterine bleeding. After the patients 
had been adequately studied by means of successive 
biopsies they were given stilbestrol, 5 mgm. daily at 
bedtime for ten nights. On the last five days of the 
stilbestrol therapy, it was supplemented by proges- 
terone, 5 mgm. daily given intramuscularly. Follow- 
ing this intensive ten-day therapy, uterine bleeding 
occurred in 6 of the 7 patients within four days. The 
average duration of the induced menstruation was 
three and one-half days. One patient with marked 
atrophy of the endometrium failed to menstruate. 
In the 6 successful patients the ten-day course of 
treatment was repeated on the fifteenth day from 
the first day of the induced bleeding. Five of the 6 
patients had another episode of uterine bleeding with- 
in fifteen days after completing the second course of 
therapy. No further treatment was given. Of the 
5 patients in whom a second bleeding phase was in- 
duced, all continued to menstruate at fairly regular 
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intervals for periods of seven, three, twelve, nine, 
and twelve months, respectively, without further 
treatment. Of these, 2 lapsed into their original 
amenorrheic state when treatment was stopped, but 
only after three and nine months of spontaneous 
menstruation, respectively. 

Two of the 9 amenorrheic patients were found to 
have a persistent secretory phase endometrium. 

Case No. 8 showed no pelvic pathology and the 
ovaries were normal to palpation. Endometrial bi- 
opsy showed a persistent secretory phase. Despite 
a negative pelvis, the diagnosis of persistent corpus 
luteum was made and a laparotomy performed. At 
the operating table the ovaries were smooth and of 
normal size, with no follicle cysts. Incision deep into 
the right ovary exposed a healthy, glistening, yellow 
corpus luteum approximately 1 cm. in diameter. 
This was excised and menstruation followed on the 
second day and recurred at from twenty-seven- to 
thirty-one-day intervals until the patient became 
pregnant, after a six-year sterility. 

Case No. 9 was treated as a sterility study and 
menstruation ceased for three months. The Fried- 
man test was positive. The patient was followed for 
two more months, during which time the amenorrhea 
persisted but the uterus did not enlarge. A soft 
doughy mass was palpable in the region of the left 
ovary; it was estimated to be 9 cm. in diameter. 
Repeated endometrial biopsies revealed a persistent 
secretory phase of endometrium. The patient was 
operated on and a corpus-luteum cyst of the left 
ovary 6 cm. in diameter was removed. Thorough 
curettage failed to reveal chorionic villi. The pa- 
tient menstruated normally on the third postoper- 
ative day and a normal cycle has occurred since. 

Henry C. Fak, M.D. 


ADNEXAL AND PERIUTERINE CONDITIONS 


Lesh, R. E.: Torsion of Ovarian Cysts in Children. 
Am. J. Obst., 1944, 47: 845. 


Torsion of ovarian cysts in young children is a 
rare occurrence. The author reports 2 cases: one a 
simple cyst in a child of four and the second a der- 
moid in a twelve-year-old girl. It is suggested that 
the presence of a cyst be considered in any child 
complaining of abdominal pain. Surgical removal is 
indicated. J. Ropert Wittson M.D., 


Schwartz, F. L.: Salpingitis and Tubal Patency. 
Am. J. Surg., 1944, 64: 65. 

In determining tubal patency, hysterosalpingog- 
raphy, when properly done, even in the presence of 
salpingitis, carries no more risk than any other diag- 
nostic procedure. While it may lead to more possible 
complications, the morbidity is negligible, and the 
procedure is superior to gas insufflation from both 
diagnostic and therapeutic standpoints. 
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In the presence of salpingitis of sufficient duration 
and severity to warrant surgery, but in cases in 
which preservation of child-bearing function is de- 
sired, this procedure is of value for deciding between 
continued local treatment and surgery. 

A series of 165 patients was reviewed. The roent- 
genographic findings were compared with the sur- 
gical and pathological pictures. There were 12 preg- 
nant patients and 18 on whom bilateral salpingec- 
tomy was done. In all those coming to surgery, defi- 
nite tissue changes were found, and all patients were 
free from symptoms after surgery. 

Salpingitis may be present even though a tube is 
permeable. Such tubes present certain charac- 
teristic roentgenological features, such as elongation, 
clubbing, and redundancy at the extremity, as well 
as areas of stenosis and dilation. Pregnancy is rare 
in this type of tube in spite of its permeability. 

Occlusion at the cornu prevents reinfection from 
below and, as a general rule, results in self-steriliza- 
tion and healing of the tubes. 

There were 29 women with both tubes completely 
patent who had entirely negative histories and find- 
ings. Disturbances of ovulation were quite frequent, 
and there was only 1 pregnancy in the group. 

Seventy-four patients had both tubes patent but 
some history of salpingitis. In this group the tubes 
were listed as patent, provided they were permeable 
to oil, even though there was evidence of partial ob- 
struction. From serial films it appeared that many of 
these tubes had been opened by pressure of the oil. 
Nine of these patients became pregnant and 7 were 
subjected to surgery. 

Of 5 patients with one tube patent and the other 
blocked at the cornu, and with negative histories and 
findings, 2 became pregnant. 

Twenty-one women had one tube blocked at the 
cornu, with symptoms on the patent side. There 
were no pregnancies and 7 women required surgery. 

With one tube blocked at the cornu, 4 patients had 
bilateral symptoms, and 1 patient presented symp- 
toms on the same side. One patient had one tube 
patent and the other blocked at the isthmus, following 
removal of a large ovarian cyst. 

Five women had one tube blocked at the fimbri- 
ated extremity; 1 of these required surgery. 

Of 11 patients with both tubes blocked at the 
cornu, 10 were well and one was well after operation. 

Two patients had both tubes blocked at the 
isthmus. One had a bilateral hemisalpingectomy 
previously and is well; the other had mild recurrent 
salpingitis. 

Eight women had one tube blocked at the cornu 
and the other blocked at the fimbriated extremity. 


Five were free from symptoms, and 2 of the 3 with 
symptoms required operation. 

Four patients had both tubes blocked at the 
fimbriated extremities; 3 are well and the fourth 
had a bilateral salpingectomy. 

The not infrequent roentgenological findings of 
tubal damage in young women with completely 
negative histories and tubal findings suggests the 
possibility that the vague lower abdominal pains 
often complained of during childhood and adoles- 
cence may be the result of an unrecognized blood or 
lymph-borne salpingitis. 

In a number of cases with a record of previous 
varied treatments, symptoms have been relieved by 
hysterosalpingography. 

Tubal patency can be and often is coincidental 
with salpingitis, although in the. majority of such 
cases the tubes are not completely patent. Cornual 
occlusion usually results in self-sterilization and self- 
healing. CHARLES Baron, M.D. 


MISCELLANEOUS 


Finkler, R. S.: Zondek’s Simplified Treatment of 
Secondary Amenorrhea. Am. J. Obst., 1944, 
48: 20. 


A series of 31 patients with secondary amenorrhea 
due to pituitary or ovarian deficiency is presented, 
and the results with the simplified two-day treat- 
ment are described. 

This method, devised by Zondek, consists of the 
injection of a combination of estradiol benzoate 
(2.5 mgm.) and progesterone (12.5 mgm.) on two 
consecutive days. Uterine bleeding was produced in 
25 patients (80.6 per cent). Among the 6 patients 
who did not react were 4 with marked uterine hypo- 
plasia. In 2 of the unresponsive patients, the amen- 
orrhea had persisted for more than two years. By 
restricting the simplified treatment plan to patients 
with an amenorrhea of less than two years’ duration, 
the percentage of favorable responses can probably 
be further increased. No marked changes were pro- 
duced in the endometrial pattern with the two-day 
treatment as evidenced by the pre- and postmedica- 
tion biopsy specimens. 

The advantages of the simplified method are dis- 
cussed. The two-day treatment plan should be em- 
ployed in all those instances of functional amenor- 
rhea of less than two years’ duration in which thy- 
roid medication has failed to yield results, and in 
which for some reason or another it is desirable or 
imperative to obtain uterine bleeding in as short a 
period of time as possible. 

Epwarp L. Cornett, M.D. 
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PREGNANCY AND ITS COMPLICATIONS 


Sontag, L. W., Reynolds, E. L., and Torbet, V.: The 
Relation of Basal Metabolic Gain During Preg- 
nancy to Nonpregnant Basal Metabolism. Am. 
J. Obst., 1944, 48: 315. 


The explanation of the changes in the metabolism 
during pregnancy may lie in the effect of the fetal 
thyroid on the hypothyroid mother. It is possible 
that the physiological changes of pregnancy provide 
a resurgence of function of the maternal thyroid. In 
the Fels nonpregnant series, 44.8 per cent of the 
women had basal metabolic rates below 10 per cent 
on the basis of the Mayo Clinic standards. Basal 
metabolic rates during the ninth month of pregnancy 
were preponderantly at the level which would us- 
ually be considered normal for nonpregnant women. 
These facts can probably be explained on the basis 
of differences in the conditions under which the 
basal metabolism is measured. The low basal meta- 
bolic rates observed in the Fels series were compared 
with Davis’ Milwaukee and Wilmington series, 
which also showed low values. The possible need for 
interpretation of test results in terms of the environ- 
ment, the significance which the patient attaches to 
the test, the general anxiety, and the previous test 
experience is suggested. 

Epwarp L. Cornett, M.D. 


Didle, A. W.: The Effect of Travel on the Incidence 
of Abortion. Am. J. Obst., 1944, 48: 354. 


Ninety-eight and one-tenth per cent (1,038 cases) 
of the patients considered were under observation to 
the end of the third month of pregnancy, while 91.5 
per cent (968 cases) were followed up beyond the 
fourth month. All of the abortions seen occurred 
before the end of the third month with the exception 
of 8. 

During the period of scientific scrutiny, a diagnosis 
of abortion was made and proved anatomically 123 
times, or an incidence of 11.6 per cent. Three indi- 
viduals were seen through 2 each. Of the 123, 23 
were dropped from the study because there was no 
information on travel. In the final analyses, there 
were 289 travelers and 467 “‘nonjourney” women for 
the first sixteen weeks under study. 

Among the 446 women with complete data, 215 
took no trips, 179 traveled from 170 to 6,000 miles 
each in a continuous tour by bus and/or car and/or 
train before the end of the fourth month, and 52 
covered from 170 to 4,000 miles each after this pe- 
riod of time. Repeated trips averaging 1,200 miles 
were again made by 20 of the 179 patients after the 
fourth month. The distribution by state, age of the 
patients, blood counts, and body weights were ap- 
proximately equal for the different groups. The 
abortions predominated in the second month (51 
cases) with 41 in the third, and 8 in the fourth. 
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Consideration may now be given to the problem 

of travel and abortion. Of the 289 travelers who for t 
toured before the end of the fourth month, 16 (5.6 ured 
per cent) had untimely births as contrasted to 84 qT 
(17.9 per cent) among the control or sedentary series. | T°! 
Among the 179 protocols, for which the distances th 
covered were known definitely, 46 (25.7 per cent) of |) than 
the women were multigravidas and 37 (20.6 per cent) who 
parous. These figures correspond favorably with the | ©°™ 
percentages for the entire clientele. Of the 16 f S¢Y@! 
“journey” women having abortal difficulties, 7 were 
parous and 1 other was gravid previously. The re- had | 
maining 8 were primigravidas. in th 
Up to the present time, statements have been Ce 
made in the literature cautioning pregnant patients reduc 
against travel, but in so far as clinical data are con- | 8 US¢ 
cerned, material to substantiate these cautions is nil.) 
Formerly when women became pregnant, the ma- |) Jecte 
jority stayed near home and abstained from taking 2 
extended trips. As a result, no one physician or the f 
clinic had the opportunity of reviewing the results f) 42. 
of travel on the incidence of abortion in a relatively )) the f 
large number of cases. Today the means of trans- AU 
portation are so modernized that they do not lend pf WS ¢ 
themselves well to the evaluation of the abnormali-f) Ther 
ties, if any, produced by rough riding. paris 
Epwarp L. Cornett, M.D. ff thea 
hard 

LABOR AND ITS COMPLICATIONS ~ 
Roberts, P. C.: The Use of Methergine (Synthetic), uteru 
Ergonovine) in the Third Stage of Labor. West.f) the e 
J. Surg., 1944, 52: 380. come: 
Kirchhof and others of the University of Oregon, f S¢TV® 
Department of Pharmacology, studied the oxytocic livery 
activity of methergine on the uterus and on the sym- with : 
pathetic nervous system. Their experiments showed In! 
that, in the guinea pig or the rabbit, methergine was the th 
equal or superior to ergonovine in activity. Fatal} 's the 
toxicity could not be demonstrated in small animals delive 
in the doses employed. admir 
Stoll and Hofmann described methergine as “d-ly- shoul 
sergic acid-d-l-hydroxybutylamide-2.” Methergine taken 
was administered intravenously in doses of 1 cc.,p) Ctr 
containing o.2 mgm. of lysergic acid-d-l-hydroxy-f . The 
butylamide-2, to 34 patients (6 primiparas and 28f 
multiparas) in the third stage of labor. Immediately J '°™4! 
after delivery of the infant a 1 cc. ampule of mether- hours 
gine was given intravenously. With the first changef, 8 tk 
of the uterus to firmness (usually within from twenty and o 

to thirty seconds), expression of the placenta was than 
attempted. Spontaneous expulsion into the vagina there 
was a common occurrence. Expression was usually ™0Ist 
accomplished by compression of the anterior and the in 
posterior surfaces of the uterus without downward the da 

pressure of that organ into the pelvis. In 
The method for measuring blood loss was as fol-f 8tOUP 


lows: 
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Immediately after delivery of the baby, an oil-silk 
drape was placed under the buttocks of the patient 
and a fresh pan was placed on the floor. In cases in 
which episiotomies were done the drape was pinned 
to the perineum above the incision, to form a trough 
for the reception of uterine blood, which was meas- 
ured carefully. 

The average loss of blood in the patients who had 
received methergine was 181 cc., and the average loss 
in the control series was 247 cc. A blood loss of less 
than 500 cc. occurred in 93 per cent of the women 
who had received methergine, a very favorable figure 
compared with 75 per cent of the control series. A 
severe hemorrhage of 850 cc. of blood occurred in 1 
case (2.94 per cent of the patients) in which the drug 
had been given, but the greatest corresponding loss 
in the control series was 1,200 cc. (7.69 per cent). 

Certain factors are of utmost importance for the 
reduction of blood loss when an oxytocic preparation 
is used intravenously in the third stage of labor, viz.: 

1. Immediate uterine massage after the drug is in- 
jected—from twenty to thirty seconds. 

2. Immediate expression of the placenta as soon as 
the first contraction is felt after intravenous injec- 
tion. The operator must keep his hand constantly on 
the fundus in order to detect that contraction. 

A marked shortening of the third stage of labor 
was characteristic of the cases receiving methergine. 
The response to natural ergonovine was weak in com- 
parison with the rocklike firmness of the fundus after 
the administration of methergine. Furthermore, this 
hard contraction was maintained for a long period of 
time. 

In cases of cesarean section, the surface of the 
uterus becomes mottled with paler and darker areas, 
the entire fundus shrinks in size, and bleeding be- 
comes minimal. After this reaction has been ob- 
served, it is not surprising that in the normal de- 
livery there is prompt separation of the placenta 
with almost complete cessation of bleeding. 

In 82 per cent of the patients receiving methergine 
the third stage of labor lasted five minutes or less. It 
is the author’s belief that if the placenta has not been 
delivered within twenty minutes after the intravenous 
administration of an ergonovine preparation, it 
should be considered a retained placenta and steps 
taken to deliver it by manual extraction should a 
contraction ring be forming. 

The reaction timeaveraged thirty seconds, although 
in many cases it was only ten seconds. The fundus 
remained in a remarkably hard state for several 
hours. In all cases, contraction of the fundus follow- 
ing the administration of methergine was stronger 
and of considerably greater intensity and duration 
than with the usual ergonovine preparations. If 
there is much delay between the time of drug ad- 
ministration and the attempt at placental expression, 
the incidence of lower uterine contraction ring, with 
the danger of {retention of the placenta. is increased. 

In both the methergine group and the control 
group there was 1 case of partially retained placenta. 

G. Morton, M.D. 


Mendelson, C. L.: The Management of Delivery in 
Pregnancy Complicated by Serious Rheumatic 
Heart Disease. Am. J. Obst., 1944, 48: 329. 


A series of 1,089 patients with pregnancy compli- 
cated by rheumatic heart disease is presented. This 
complication occurred in 2.6 per cent of 41,459 preg- 
nancies. The functional-capacity diagnoses, accord- 
ing to the New York Heart Association criteria, 
were: 480 (44 per cent) class 1; 1,442 (41 per cent) 
class 2; 113 (10 per cent) class 3; and 54 (5 per cent) 
class 4. 

The total mortality was 11 (1 per cent), and the 
cardiac mortality 8 (0.7 per cent). All cardiac mor- 
tality was due to decompensation—s5 patients died 
undelivered, and 3 died after abdominal delivery. 

The class 3 and class 4 cases are completely anal- 
yzed. Twenty-six of the patients were delivered 
abdominally with 3 deaths (12 per cent), and 136 
were delivered vaginally with no deaths. 

The abdominal group consisted of 5 hysterecto- 
mies with 1 death, and 21 cesarean sections with 2 
deaths. 

The vaginal group consisted of 35 abortions and 
tor viable deliveries. Cardiac failure occurred after 
the fourth month, and death occurred in 15 per cent 
of these cases. 

An outline for the management of pregnancy 
complicated by serious rheumatic heart disease, 
(class 3 and 4 cases) is presented. The successful 
management of pregnancy complicated by serious 
rheumatic heart disease requires a program of medi- 
cal and surgical obstetrics of the highest order. 

In the absence of other obstetric complications, 
the vast majority of patients can be successfully de- 
livered by the vaginal route. When indicated, va- 
ginal therapeutic abortion is a relatively safe proce- 
dure for the interruption of early pregnancy. 

The hazards of labor can be definitely reduced 
with good antepartum care, careful functional evalu- 
ation, adequate digitalization, and shortening of the 
second stage. The pulse and respiratory rates intra- 
partum provide a valuable guide to the cardiac 
status. Abdominal delivery has been performed with 
decreasing frequency, yet it may still have its place 
for those cases which fail to improve in spite of 
treatment. 

Each patient should be evaluated as an individual 
problem. Once severe cardiac failure has occurred 
antepartum, there is a great risk in discharging the 
patient from the hospital before delivery. 

The incidence of spontaneous abortion and prema- 
ture labor, the duration of labor, and the blood loss 
at parturition in women with serious rheumatic 
heart disease are not significantly different from 
these values in normal women. 

Epwarp L, Cornett, M.D. 


Briscoe, C. C.: Cesarean-Section Morbidity and 
Septic Mortality in Relation to the Type of 
Operation. Am. J. Obst., 1944, 48: 16. 


Septic infection, notably peritonitis, holds an un- 
enviable position as chief of the causes of death fol- 
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lowing abdominal delivery, accounting for 36.3 per 
cent of the deaths in Philadelphia in 1941. 

The author reviewed all cesarean sections per- 
formed at the Philadelphia Lying-in Hospital during 
the past three years. During this period there were 
409 cesarean sections performed by 29 operators with 
3 deaths, or 0.7 per cent. 

Cesarean section performed before labor begins 
offers the patient the most protection against sepsis. 

Postcesarean morbidity rates at the Philadelphia 
Lying-in Hospital during the past three years show 
superiority of the low section over the classical for 
the elective case and especially during labor. 

Over a third of the women who die in Philadelphia 
following cesarean section die of sepsis. One-half of 
the deaths occurred in patients who had been in 
labor over twelve hours before operation, 37 per 
cent of whom showed signs of sepsis preoperatively. 
The absolute death rate and the relative death rate 
from sepsis show superiority of the low operation for 
eh elective case and especially for the patient in 

abor. 

The supposed protection of the Porro operation for 
the infected patient has been lacking in Philadelphia 
during the past twelve years. 

Reported series of extraperitoneal operations show 
the death rate from all causes to be from two to five 
times less than the death rate from sepsis alone for 
the Porro operations performed in this city. 

The operation of choice for the infected patient 
would seem to be an extraperitoneal cesarean section. 

Epwarp L. M.D. 


PUERPERIUM AND ITS COMPLICATIONS 


Rotstein, M. L.: Getting Patients Out of Bed Early 
— Puerperium. J. Am. M. Ass., 1944, 125: 
35. 

A series of 150 uncomplicated obstetrical cases 
were selected at random for the purpose of studying 
the effects of getting patients out of bed early in the 
puerperium. 

From the historical viewpoint, prolonged bed rest 
was preferable because of the fear of uterine pro- 
lapse. Observations during the period from 1940 to 
1941, in London, showed no ill effects as a result of 
mobilizing puerperal women early. 

Of:the group observed, 65 were primiparas and 
85 were multiparas. Delivery was spontaneous in 
- 51; low forceps were used in 85 deliveries, and mid- 
forceps in 8; the remaining 6 were breech deliveries. 
Episiotomy was done in 117 patients. 

Routine management of the patients selected for 
study was as follows: 

1. Immediately after delivery the patient was en- 
couraged to move about in bed. 

2. Ergonovine hydracrylate (1/320 gr. or 0.2 
mgm.), was given to each patient every four hours 
for six doses. 

3. The patient was catheterized every ten hours if 
unable to void, but no antiseptic solutions were 


instilled. 


4. Routine perineal care was instituted. This con- 
sisted of flushing the perineum with sterile water 
after micturition and defecation. 

5. The patient was put on a full diet immediately. 

6. Liquid petrolatum was given on the night of 
the third day. 

7. Starting on the third day, each patient was 
made to lie on her abdomen for one hour. 

8. A soapsuds enema was given on the fourth 
morning. 

g. On the morning of the third or fourth day, if 
the four-hourly oral temperature had not been 
above 99.6°F. for the preceding twenty-four hours, 
the patient was allowed up in the chair for two hours, 
and again for two hours in the afternoon. Forty-five 
patients, or 30 per cent, were first allowed up on the 
third postpartum day, and ros, or 70 per cent, on 
the fourth postpartum day. 

10. On the fifth postpartum morning each patient 
was allowed to walk about as she desired, and she 
continued to do so until the day of her discharge. 

11. Starting on the fifth postpartum day, each 
patient was put in the knee-chest position for twenty 
minutes. This procedure was carried out each day 
until discharge of the patient, and its continuance 
for two weeks, at home, was prescribed. 

There were no serious complications in the entire 
series. The patients felt better and stronger than 
patients who had not left their beds early, and they 
were able to care for themselves equally as well as 
the patients who had been confined to bed. An in- 
crease in the amount of lochia occurred on arising, 
but involution occurred more rapidly, and morbidity 
was not increased. Three patients had postpartum 
bleeding after they had been discharged from the 
hospital. Uterine retroversion was encountered less 
frequently than was expected under the usual puer- 
peral management. Prolapse did not occur. Episiot- 
omy wounds healed without difficulty and the pa- 
tients were more comfortable out of bed. No venous 
complications occurred. James F. DonneELLy, M.D. 


Gonzalez, J. B.: Severe Puerperal Fever, the Puer- 
peral Fever of 1921, and Puerperal Fever at the 
Present Time (La fiebre puerperal grave, la fiebre 
puerperal de 1921 y la fiebre puerperal de ahora). 
Sem. méd., B. Air., 1944, 41: 2. 


The author discusses a term introduced compara- 
tively recently into gynecological terminology, name- 
ly that of ‘‘severe puerperal fever’’ and calls upon 
those who use it to explain in what way this severe 
puerperal fever differs from ordinary puerperal fever. 
He declares there is no difference in bacteriology, 
pathological anatomy, or any clinical difference. The 
severe cases are ones that have been allowed to be- 
come severe by the use of mistaken treatment. 

In 1921 he published his first statistics from the 
obstetric department of the Hospital Teodoro Alva- 
rez in Buenos Aires. There was no mortality in his 
cases of puerperal fever. Objections were made to his 
findings and he invited his colleagues to come in and 
observe his cases and the results. Only one accepted 
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the invitation and he was obliged to confirm the 
author’s findings. 

Puerperal fever is an infection of the genital canal 
which occurs following delivery, the infection being 
caused by one or several of the ordinary pyogenic 
cocci. All cases can proceed to normal recovery 
if the author’s strictly abstentionist treatment is car- 
ried out. The patient is kept in the best possible 
general condition, no examinations are made of the 
genital canal, and the position is such as to allow free 
discharge of all lochia from the vagina. There may be 
a daily gentle cleansing of the vulva with a sponge 
wet with hydrogen peroxide, and blood transfusions 
suffice to stimulate the defensive forces of the body. 

Four cases are described which support his theory. 
They might be called severe cases as the course was 
prolonged and one patient had a septicemia and 
another a thrombophlebitis. The patient with septi- 
cemia died, the only fatality in the author’s clinic. 
However, the patient had been brought in five days 
after delivery with a retained placenta. 

AupreY G. Morcan, M.D. 


MISCELLANEOUS 


Cameron, C. S., and Graham, S.: Antenatal Diet 
and Its Influence on Stillbirths and Prema- 
turity. Glasgow M.J., 1944, 142: 1. 


A record was made of the food intake of 300 moth- 
ers—1oo mothers of still-born infants, 100 mothers 
of prematurely born infants, and roo mothers of nor- 
mal full-time infants. There was no selection of cases 
in any way and obstetrical causes were not consid- 
ered. The standard of prematurity was the usually 
accepted one, namely, an infant with a birth weight 
of 2.5 kg., or under. The investigation was made 
after the confinement and before the mother left 
the hospital, but covered the last three months of 
pregnancy. 

The diet of each of the 300 mothers was then re- 
corded in terms of intake of calories, carbohydrate, 
fat, protein, calcium, phosphorus, and iron. The av- 
erage amounts of each of these constituents, together 
with the optimum requirements for expectant moth- 
ers, are given in Table I. The vitamins were not 
considered in this study although their importance 
must not be overlooked. 


TABLE I. 
Optimum Pre- Full- 
Require- Still- mature term 
ments births births births 
2,500 1644 1710 1946 


Carbohydrate (gm.).. 350 207 217 217 
80 


Total protein (gm.)... 90 52.4 54.5 72.1 
First-class protein 

aa 50 27.4 29.9 45.9 
Calcium (gm.)....... 1.5 0.76 0.8 1.22 
Phosphorus (gm.).... 2.0 0.91 0.93 1.37 
Tron(mgm.)........ 15.0 9.0 9.0 II.0 

32.1 28.4 28.6 
4.2 2.9 3-12 


Scrutiny of the group values indicates the superi- 
ority of the diets of the mothers with full-time in- 
fants in every respect, but relatively this is most 
noteworthy as regards first class protein, calcium, 
and phosphorus, for which the figures for the two 
other groups are less than two-thirds of those for the 
mothers with full-time infants and of the optimum 
values. The diets of mothers of still-born and pre- 
maturely born infants show remarkably little differ- 
ence from one another. There is a consistent but 
very slight difference in favor of premature births in 
respect only of proximate principles, but none in 
mineral values. Statistical analysis of the figures in- 
dicates that the superiority of the diets of the moth- 
ers of full-time babies is definitely significant but 
that the minor differences between the diets of the 
other two groups are quite unsubstantial, statisti- 
cally or otherwise. 

To test the validity of these findings in a practical 
way it was decided to supervise the diets of a cer- 
tain number of expectant mothers and compare the 
results of their pregnancies with those of a control 
series. Accordingly, the diets of 500 women attend- 
ing the antenatal clinic at the hospital were super- 
vised during the last three months of pregnancy. 

To serve as a control, the records of 500 women 
attending the antenatal clinic during the same period 
but whose diets were not supervised were used. The 
findings are recorded in Table II, and, as far as they 
concern stillbirths and premature births, are re- 
garded as significant. 


TABLE II 
Supervised Contro 
group group 
31 5° 
Neonatal deaths (in hospital). ...... 8 10 
Infants breast-fed on dismissal from 
Average parity of mothers.......... 2.96 3.08 
Average age of mothers............ 28.38 28.8 


The results in the present investigation show the 
relative superiority of the diets of the mothers who 
bore full-term infants. Confirmation of these results 
was obtained in practice. When the diets of the ex- 
pectant mothers were improved by instruction and 
encouragement given at an antenatal clinic by a 
trained dietician, the incidence of stillbirths and pre- 
mature births was reduced. The results of the sec- 
ond part of the investigation may be taken as indi- 
cating the minimum amount of improvement which 
might be expected if the diets of the expectant moth- 
ers were increased to the optimum. 

Baron, M.D. 


Hoenig, E., and Warner, M. P.: Full-Term Preg- 
nancy After Removal of the Remaining Ovary 
at Five Months of Gestation. Am. J. Obst., 1944, 

48: 431. 
The authors report a case of a full-term pregnancy 
in a patient possessing only one ovary after removal 
of the remaining ovary at five months of gestation. The 
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patient was a twenty-seven-year-old para-O who had 
had one ovary removed three years before the pres- 
ent pregnancy. During the course of this pregnancy 
she was admitted to the hospital at the fifth month 
complaining of severe abdominal pain. A diagnosis 
of twisted ovarian cyst was made and at operation 
the remaining ovary was removed. 

In spite of the removal of the only ovary and the 
corpus luteum of pregnancy, this patient continued 
in her pregnancy uneventfully and delivered a nor- 
mal infant without incident. 

This is another case to prove that the ovaries are 
not absolutely necessary for the successful continua- 
tion of pregnancy after the fourth or fifth month of 
gestation. Harry Fieps, M.D. 


Eastman, N. J.: The Abuse of Rest in Obstetrics. 
J. Am. M. Ass., 1944, 125: 1077. 


The abuse of rest in obstetrics is discussed in re- 
lationship to the employment of pregnant women in 
industry and to the deep-rooted teaching of child 
spacing. 

On the basis of the large number of women em- 
ployed in industry at the present time it is estimated 
that a minimum of a quarter of a million of these 
become pregnant every year. Government agencies 
and the Committee on Health of Women in Industry 
of the Section on Obstetrics and Gynecology of the 
American Medical Association are agreed that preg- 
nant women can be employed in industry with safety. 
Adequate antepartum care and rest periods are es- 
sential. Jobs requiring night work, heavy lifting, 
prolonged standing, or having a good sense of bodily 


balance should be prohibited. A minimum of six 
weeks leave before delivery should be granted. Ex- 
perience in Britain during the present crisis confirms 
the feasibility of employing pregnant women. 

Many employers now discharge women when preg- 
nancy is discovered. Because of this, attempts are 
made to conceal the pregnancy, early prenatal care 
is avoided, and many women seek the aid of the 
criminal abortionist. As a consequence an unwhole- 
some attitude toward maternity is acquired and the 
use of contraceptives is compulsory. 

The second abuse of rest is associated with child 
spacing. It has been axiomatic for many years that 
an interval of two years should elapse between preg- 
nancies. A previous report by this author showed 
this to be untrue. His conclusions were: 

1. There is no appreciable increase in the rate of 
stillbirths or neonatal deaths when the interval is 
less than two years. 

2. Hypertensive toxemia is least frequent when 
the interval between the first and second pregnancy 
is less than two years, increased when between two 
and four years, and greatly increased when over four 
years. ‘ 

In the event of previous hypertensive toxemia 
the likelihood of repetition is increased the longer the 
interval. 

4. The incidence of premature labor, anemia, post- 
partum hemorrhage, and puerperal infection was not 
increased by intervals of less than two years. 

5. There was no difference in the ability to nurse. 

6. The weights of the mature babies was approxi- 
mately the same. James F, Donnetty, M.D. 
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ADRENAL, KIDNEY, AND URETER 


De la Pefia, A., and De la Pena, E.: Case Report 
Illustrating Brief Period of Time Necessary 
to Formation of Large Staghorn Renal Cal- 
culus. J. Urol., Balt., 1944, 52: 108. 


A case is reported of a thirty-seven-year-old female 
who had a nephrostomy of the kidney on the left side 
a year before the authors saw her. A urinary-tract 
roentgenogram at the time the authors saw the pa- 
tient revealed 2 small stones in the left renal area, 
and the patient complained of colicky pain in the left 
renal area as well as in the right iliac fossa. A month 
after this film was taken the patient was seized with 
right lumbar colic and fever. A film at this time 
(thirty-eight days after the first) demonstrated the 
perfect mold of a large stag-horn calculus filling the 
right renal pelvis. Operation was refused. Follow- 
ing this the patient suffered right lumbar pain and 
fever and passed small calculi. The left kidney was 
found to be nonfunctional nine months later and the 
right partially so. At this time operation disclosed 
the left kidney to be merely a functionless pyo- 
nephrotic sac. 

Two months later the patient suffered right lum- 
bar pain and a plain roentgenogram demonstrated 
no appreciable change in the size of the right stag- 
horn calculus as visualized nine months earlier. 
This stone was removed by nephrolithotomy. The 
kidney was found sclerotic in the upper pole and the 
secreting tissue was confined to the lower pole; this 
was less than a third of the kidney mass. The pa- 
tient’s postoperative course was uneventful. 

The case is recorded since here a large renal stag- 
horn calculus of no more than thirty-eight days’ 
incubation was observed and the size of the stone 
was unaltered at operation nine months later. 

Rosert Licu, Jr., M.D. 


BLADDER, URETHRA, AND PENIS 


Muellner, S. R., and Hamilton, J. B.: The Effect 
of Testosterone Propionate on the Tonus of 
the Urinary Bladder. J. Urol., Balt., 1944, 52: 139. 


Cystometric studies designed to determine whether 
or not the tonus of the bladder may be influenced by 
androgenic treatment were carried out in 6 men and 
2 women. The intravesical pressures observed with 
the introduction of increasing amounts of fluid into 
the bladder were higher in all of the men and in 1 of 
the women following treatment with male hor- 
mones. There was an increase in the maximal intra- 
vesical pressure developed both before pain or dis- 
comfort was first noted and before the pain was 
sufficiently severe that the test was terminated. 
The volumes of fluid contained in the bladder at the 
first appearance of pain and at the onset of severe 
pain were similar to or slightly smaller than those 


that produced similar phenomena prior to medica- 
tion. In most instances the intravesical pressure at 
which the first desire to void was experienced was 
increased upon androgenic treatment, but the vol- 
ume of intravesical fluid at this point did not vary 
in a uniform manner. 

This augmented tonus of the musculature of the 
bladder that accompanied androgenic treatment was 
much in excess of the normal range of variability and 
could not be accounted for by technical procedures. 
Neither the increased tonus nor an apparent im- 
provement in control of micturition are attributable 
to change in prostatic size or consistency. 

Joun A. Loer, M.D. 


Pole, F.: Recurrent, Nontraumatic Rupture of the 
Urinary Bladder—a Case Report. Virginia M. 
Month., 1944, 71: 477- 


The gravity of urinary vesical rupture is empha- 
sized by referring to Campbell’s report, which showed 
that from 60 to 80 per cent of the patients with this 
condition died. It was Campbell’s conclusion that 
delay in treatment and infection of the urine were 
the most prominent factors influencing the mor- 
tality. Hence, early operation and the institution of 
free drainage are paramount in bladder rupture. 

The author reports a case of a recurrent non- 
traumatic rupture of the bladder in a thirty-two- 
year-old colored male who had a previous history of 
urethral obstruction with trocar drainage of the blad- 
der seven years previously. During the intervening 
time the patient was treated for periurethral abs- 
cesses and in 1942 an intraperitoneal pelvic abscess 
due to vesical rupture was drained, but cystotomy at 
that time was deemed impossible because of peri- 
toneal adhesion of the intestine to the anterior sur- 
face of the bladder. 

On admission in 1943, in view of the patient’s past 
history, and in addition his complaint of severe low 
abdominal pain of three days’ duration, oliguria, 
chills, fever, and generalized abdominal rigidity, a 
diagnosis of vesical rupture was made. The total 
white blood cells were 20,100 with 92 per cent of 
polymorphonuclear leucocytes. 

At operation the diagnosis was confirmed. Gen- 
eralized peritonitis was present with free pus in the 
abdominal cavity. The bladder was found thick and 
inelastic with a o.5 cm. opening of the peritoneum 
communicating with the bladder lumen. The open- 
ing was closed with catgut, the purulent fluid was 
aspirated, sulfanilamide and sulfathiazole powder 
was implanted in the abdominal cavity, and a pen- 
rose drain was inserted to the point of vesical rup- 
ture. The bladder was drained suprapubically 
through a separate stab wound. At a later date the 
urethral strictures were excised, and the patient was 
discharged from the hospital with a urethral caliber 
of 22 F. Rosert Lica, Jr., M.D. 
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Hatch, W. E., and Wells, A. H.: Actinomycosis of 
the Urinary Bladder Complicating a Case of 
Madura Foot. J. Urol., Balt., 1944, 52: 140. 

A case of actinomycosis of the urinary bladder 
which was apparently secondary to a long-standing 
actinomycosis of the foot and lower leg has been re- 
ported, with autopsy findings. 

The only important autopsy findings were in the 
kidneys, urinary bladder, and right lower leg and 
foot. The perirenal fat was unusually adherent, but 
the capsule could be stripped from the kidneys with- 
out difficulty. Outer surfaces of the kidneys were 
finely granular. The kidneys weighed 145 and 160 
gm. The parenchymal tissue was unusually pale and 
somewhat flabby. There was a very slight bilateral 
hydronephrosis and hydroureter. Microscopic sec- 
tions of the kidneys revealed approximately grade 
II, patchy, interstitial fibrosis and lymphocytic in- 
filtration without thickening of the artery walls. 
There was no frank granulation tissue or abscess for- 
mation in the kidneys. There was no injection or 
thickening of the walls of the pelves or ureters. The 
bladder wall was from 8 to ro mm. in thickness and 
was fibrous in nature. The bladder contained about 
4oo cc. of dark-red, tenacious blood clots. A few 
tiny blood clots were attached to the bladder wall. 
The mucosal surfaces were relatively smooth through- 
out. There were areas of superficial erosion with 
small patchy areas of superficial charring due to the 
recent surgery, but most of the mucosa appeared 
normal. Posteriorly the wall was unusually thin, 
red, and edematous. For several centimeters in all 
directions, cellulitis was present in the subperitoneal 
fatty tissues overlying the urinary bladder. Multi- 
ple cuts were made and revealed, besides the diffuse 
edema of the bladder wall and areas of fibrouslike 
induration scattered throughout the posterior part 
of the bladder and involving about one-third of the 
entire organ. No papillary processes or deep ulcera- 
tions were found. Microscopic sections of this por- 
tion of the urinary bladder revcaled frequent small 
abscesses in a dense fibrous stroma. Large colonies 
of typical ray fungus were found with the pus cells 
in these abscesses. 

The foot was approximately three times its usual 
size and the swelling extended up to involve to a 
much lesser extent the lower third of the leg. There 
were many tiny sinuses scattered over the skin sur- 
face. Sectioning revealed a remarkably dense fib- 
rouslike tissue extending down to the bone. There 
was some destruction with softening and purulent 
matter in the lower end of the tibia which was con- 
tinuous with the processes in the surrounding soft 
tissues. Smears from the purulent matter in the 
bone and sinus tracts revealed actinomyces. 

Joun A. Loer, M.D. 


Lich, R., Jr.: The Treatment of Inflammatory 
Urethral Strictures. Am. J. Surg., 1944, 65: 381. 


A rapid, safe, and long-tried nonsurgical method 
of dilating urethral strictures of small caliber is out- 
lined. The advantage of oil in the urethra as a filiform 


lubricant, and the danger of oil embolism are men- 
tioned. The necessity of frequent bladder and urethral 
lavage is pointed out, and the use of a 5 per cent 
lactic-acid solution is advised. In the noninfected 
case, urotropin is advocated as a prophylactic, and 
the necessity of urinary acidity for its effectiveness is 
noted. Slow vesical decompression is accomplished 
by inserting a 20-gauge needle into the tube leading 
to the urine-collecting bottle, in lieu of the more 
complex apparatus designed specifically for gradual 
vesical decompression. The author mentions the 
possibility of urethral malignancy in instances of re- 
peated urethral bleeding following dilatation. 

The method of dilatation of urethral strictures is 
as follows: 

1. A urethral filiform is passed through the ure- 
thral stricture. 

2. A Phillips follower catheter is attached to the 
filiform and inserted into the bladder for drainage 
and dilatation. If the stricture will not permit a 
Phillips catheter to pass, the filiform is fixed in posi- 
tion for twenty-four hours, after which time a small 
Phillips catheter will usually traverse the stricture. 

3. The bladder is decompressed slowly in the 
event of chronic massive retention. 

4. The dilating catheter followers are increased 
2 F. sizes every twelve hours until a 22-F. caliber is 
reached. 

5. After a 22-F. catheter follower is retained for 
twelve hours, the follower and filiform is replaced 
with a 20-F. soft-rubber bevel-edge catheter. 

6. The rubber catheter size is increased at twelve 
hourly intervals until a 26-F. size is reached. 

7. The rubber urethral catheter is increased 2 F. 
sizes every twelve hours until a 26-F. catheter has 
been in position for twelve hours. 

8. Further dilatation and maintenance of the 
accomplished urethral caliber is then continued with 
metal sounds used at ever-increasing intervals based 
on clinical progress. Rosert Licu, Jr., M.D. 


MISCELLANEOUS 


Schnitker, M. A., and Lenhoff, C. D.: Sulfonamide- 
Resistant Gonorrhea Treated with Urea and 
Sulfonamide by Mouth. J. Lab. Clin., M., 1944, 
29: 889. 

Until recently the problem of sulfonamide-resist- 
ant gonorrhea has been an important one, con- 
stituting from 1o to 20 per cent of all cases. Peni- 
cillin has now made gonorrhea, in any of its forms, 
curable in practically all cases. 

In an attempt to find a more successful method of 

treatment for these cases than anterior urethral in- 
stillations of silver salts and a safer method than 
ever therapy, the authors were encouraged by re- 
ports of the efficacy of urea in combination with the 
sulfonamides as a local dressing for wounds to try 
urea by mouth in cases of sulfonamide-resistant 
gonorrheal urethritis. 

Forty males whose gonorrhea failed to respond to 
one or more courses of sulfonamide employing 1 gm. 
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of sulfathiazole or sulfadiazine a day for five days 
were found to have smears and cultures positive for 
gonococci. Besides a careful history and physical 
examination, the studies included a complete blood 
examination, a second- or third-glass urine specimen 
for albumin and red cells, the fasting blood urea 
nitrogen, and a twenty-four-hour urine urea. When 
all these findings were normal the patient was started 
on 2 tablespoons three times a day of a mixture con- 
taining 325-gm. urea, 450 cc. of distilled water, and 
q.s. simple syrup ad.-1,000 cc. This medication was 
well tolerated and supplied 30 gm. of urea daily. 
This treatment was given alone for three days. On 
the morning of the fourth day another fasting blood 
urea nitrogen and twenty-four-hour urine nitrogen 
were determined; a urethral smear was made and 
the patient was begun on a sulfonamide, the same 
drug and in the same dosage which had failed pre- 
viously. The urea and sulfonamide were given to- 
gether on the fourth, fifth, and sixth days. The urea 
was then discontinued, and the sulfonamide was 
given alone for another three days. If at the end of 
treatment any discharge remained, smears and, in 
some instances, cultures were made. The patient’s 
progress was followed for another three weeks by 
two glass tests of the urine and smears. 

Of the 4o cases treated, 21 (52.5 per cent) showed 
a rather dramatic recovery; the urethral discharge 
ceased abruptly and completely. The two-glass test 
and smears remained negative, and no urethral dis- 
charge reappeared during the three weeks’ observa- 
tion period. Study of the 19 unsuccessful cases re- 
vealed no relationship of onset of discharge to time 
of institution of the original sulfonamide treatment. 
The number of previous attacks of gonorrhea was 
not related to the end-results of urea-sulfonamide 
therapy, nor was the number of previous courses of 
sulfonamide related to success or failure of urea- 
sulfonamide therapy. 

Fifteen patients of the same type studied with 
urea-sulfonamides were given double the routine 
dose of sulfonamide treatment alone with only 3 
(20 per cent) successes. In the way of further control 
studies, 5 patients were given the 30 gm. of urea 
alone for seven days with no beneficial result. Since 
many patients had received 1 to 2 gm. of sodium 
bicarbonate with each dose of sulfonamide it was 
necessary to perform controls on the sodium bicar- 
bonate. Four patients had sodium bicarbonate alone 
and 4 patients received sodium bicarbonate in con- 
junction with the routine dose of sulfonamide. In 
neither group were there any cures. 

Of the 19 failures of urea-sulfonamide therapy, 8 
responded to anterior urethral instillations of silver 
salts, 2 responded to fever therapy, and 9 responded 
to penicillin administration. Only 5 (12.5 per cent) 
of the 4o patients experienced any toxic effects from 
the sulfonamides. In 4 instances these were mild. 
including headache, drowsiness, conjunctivitis, and 
microscopic hematuria. One patient had a severe 
reaction with fever, malaise, and headache after two 
days of drug treatment. 


Laboratory studies revealed slight increases in the 
blood urea nitrogen and in the twenty-four-hour 
urine urea, but drug levels of the blood remained 
the same. The resistant strains of gonococci were 
able to grow on concentrations of o.1 mgm. per cent 
of sulfathiazole and 2.0 per cent urea chocolate 
agar plates. These strains of gonococci did not grow 
in the combined presence of 2.0 per cent urea and 
0.25 mgm. per cent sulfathiazole. 

The authors conclude that the urea-sulfonamide 
treatment of sulfonamide-resistant gonorrhea may 
serve a useful purpose when penicillin is not avail- 
able. Donatp F. McDonatp, M.D. 


Sternberg, T. H., and Turner, T. B.: The Treatment 
of Sulfonamide-Resistant Gonorrhea with Pen- 
icillin Sodium. J. Am. M. Ass., 1944, 126: 157. 


Studies have been carried out in 15 selected army 
hospitals with a view toward determining as rapidly 
as possible the time-dosage factors in the treatment 
of sulfonamide-resistant gonorrhea with penicillin. A 
total of 1,686 patients, refractory to at least two 
courses of a sulfonamide, and in some cases to 
artificially induced fever, were treated with total 
dosages varying from 40,000 to 160,000 Oxford units 
per case, the individual dose being from 10,000 to 
20,000 units given intramuscularly every three hours. 

These studies showed penicillin to be a remark- 
ably effective drug in the treatment of gonorrhea. 
Its use usually caused a disappearance of the symp- 
toms and a reversal of the bacteriological findings 
within forty-eight hours. One course of treatment 
with a dosage of 160,000 units per case effected cures 
in 98 per cent of the cases; a dosage from 80,000 to 
120,000 units per case effected cures in 96 per cent, 
and one of 50,000 units in 86 per cent. No significant 
differences in the final results were noted when a 

iven total dose was administered in individual in- 
jections of either 10,000 or 20,000 units. Further-: 
more, little advantage was gained by prolonging the 
time of treatment schedules beyond twelve hours. 

Factors such as the duration of infection, previous 
fever therapy, and race appeared to have no effect 
on the results of therapy. 

Of a total of 126 patients who failed to respond to 
one course of penicillin, 85 were treated with an ad- 
ditional dosage of 100,000 units of penicillin. Of 
these, 78 (91.8 per cent) were cured. Thus, by a 
second treatment of the failures cure was obtained in 
99 per cent of all the cases. No case in the entire 
series proved to be penicillin-resistant. 

Complications of gonorrhea responded well to 
penicillin, although the more serious forms of com- 
plications required prolonged treatment with higher 
dosage. 

Reactions to penicillin were inconsequential, and 
in no instance was it necessary to discontinue treat- 
ment for this reason. 

Because of the known effects of penicillin on tre- 
ponema pallidum, the possibility of masking or de- 
laying the development of early syphilis must be 
considered. 
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Finally, it should be recognized that the treat- 
ment of gonorrhea has been completely revolution- 
ized in the past few years, first by the introduction 
of the sulfonamides and, more recently, by the de- 
velopment of penicillin. It is clear that the manage- 
ment of gonorrhea now belongs within the sphere of 
the chemotherapeutist, and that local treatment is 
rarely necessary and may do more harm than good. 
Joun A. Loer, M.D. 


Page, S. G., and Heimoff, L. L.: One-Day Treat- 
ment of Sulfonamide-Resistant Acute Gonor- 
rhea with Penicillin; A Preliminary Report. 
Virginia M. Month., 1944, 71: 423. 

Thirty adult males, all but 1 of whom had pre- 
viously received one or more courses of sulfathiazole, 
were given intrasmuscular injections of a solution 
containing 20,000 Oxford units of crystalline peni- 
cillin in alternate buttocks every three hours, until 
five doses (100,000 units) were given. 

Fifteen of the 30 patients were bacterially nega- 
tive at the end of three hours; 7 were negative at the 
end of 6 hours; and 1 was negative at the end of nine 
hours. All were negative at the end of twelve hours. 
All of these patients were cured insofar as could be 
determined by an observation period of three weeks, 
with three consecutive negative gonococcic cultures 
which were taken not less than one week apart, and 
with consistently negative physical and other labora- 
tory findings. 

No toxic effects were noted; the blood counts and 
urinalyses done at three-, twelve-, twenty-four-, and 
forty-eight-hour intervals were normal. 

Joun W. BRENNAN, M.D. 


Riba, L. W., Schmidlapp, C. J., and Bosworth, 
N. L.: The Use of Penicillin for Gonorrhea 
Resistant to Sulfonamide Compounds: Report 
of 450 Cases. War Med., Chic., 1944, 6: 72. 


A series of 450 sulfonamide-resistant cases of gon- 
orrhea were treated with penicillin. One group con- 
sisted of 105 patients treated with 160,000 units, 
10,000 units being given intramuscularly every three 
hours for forty-five hours with 2 (2 per cent) failures. 
One of the 2 was cured with 1,000,000 units of peni- 
cillin. A second group consisted of 112 patients who 
were treated with 100,000 units, 10,000 units being 
given intramuscularly every hour for ten hours with 
11 (9.8 per cent) failures. These 11 failures were 
treated again with 160,000 units with 6 additional 
cures. A third group consisted of 233 patients who 
were treated with 50,000 units, 10,000 units being 
given intramuscularly every three hours with 55 
(23.6 per cent) failures. Forty-eight of the 55 were 
successfully treated with 100,000 units (1 with 
160,000 units). 

The average age incidence was twenty-three years. 
The chief source of the infection was casual pick-ups 
(78.4 per cent). Ninety per cent of the patients had 
been previously hospitalized in station hospitals for 
treatment. These 450 cases of gonorrhea had all 
received oral sulfonamide therapy, averaging about 


85 gm. each, without material benefit or clinical cure. 


The chief drugs employed were sulfadiazine and sul- a0 
fathiazole. coil 
Pretreatment examination revealed a urethral dis- sien 
charge in 96 per cent of the 450 cases. Fifty per cent TI 
of the cases had positive smears and cultures, and 22 ses 
per cent had positive smears and negative cultures. cnlke 
In 21.7 per cent of the cases in which the smear was cure 
positive no culture was made. Six patients with 
doubtful smears and 6 with negative smears had 
positive cultures. For 4 with positive smears the F Culp 
cultures were overgrown with contaminants, and 10 F 
with doubtful smears had a negative culture. Ure- y 
thral smears were diagnostic in 95 per cent of the Po 
cases, whereas cultures were of definite diagnostic F cocc, 
value in only 3 per cent. peo 
The chief complications of gonococcal urethritis J uml 
in this series of cases were: acute prostatitis (67.1 per den 
cent), meatal atresia (15.6 per cent), urethral stric- pid 
ture (12.8 per cent), epididymitis (7.3 per cent), B neces 
seminal vesiculitis (3.7 per cent), periurethral ab- 
scess (2.6 per cent), syphilis (2.6 per cent), and i 
arthritis (0.6 per cent). singh 
The average duration of infection prior to admis- an 
sion was forty-seven and two-tenths days. The F none 
average period required for a hospital work-up be- 
fore treatment was instituted was six and four-tenths No 
days. The post-treatment observation averaged poun¢ 
twenty-three and eight-tenths days. The average 
loss of time from the onset of infection to the return aie 
to duty was eighty-one and three-tenths days per velop 
patient. treat 
On the first clinical day following treatment 53 per J ong_r, 
cent of the patients had no urethral discharge, in 13 Th 
per cent there was only a moist meatus, but in the some 
remainder there were from mucoid to purulent dis- F \,),,¢, 
charges. By the tenth post-treatment day 76 per ing th 
cent had a dry meatus, 7 per cent had a moist me- Rec 
atus, and 13 per cent had a discharge. On the tenth B ince, 
day the urine was clear in 76.6 per cent of the pa- B yninc 
tients. All of the prostate glands were examined dur- F oom) 
ing the second week and seminal fluid containing pus Pac 
was cultured. Calibration for urethral strictures was B mot. 
carried out during the third week. Follow-up smears § ginic. 


were positive in 9 per cent, doubtful in 20 per cent, 
and negative in 66.4 per cent of the cases. The high- 
est incidence of positive smears was noted in the 
50,000 unit group. Of cultures, 3 per cent were posi- 
tive and 2.2 per cent were overgrown with contami- 
nants; the remainder were negative. 

Critical review of the failures with penicillin re- 
veals that in 61 of the 68 cases insufficient penicillin 
was administered. After sufficient penicillin was 
given there were still 14 cases in which penicillin had 
failed. Twelve of these 14 cases were retreated with 
hyperpyrexia and penicillin (100,000 units) with 
success in 4 cases. 

Six of the 10 remaining cases were treated by in- 
tensive penicillin therapy (1,000,000 units) with 3 
successes. The final 7 cases were treated with sul- 
fapyridine by mouth, urethral irrigations, and instil- 
lations of strong protein silver solutions, with 4 
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prompt successes. One patient was found to have a 
contraction of the vesical neck which, after trans- 
urethral resection, was followed by cure of the infec- 
tion. 

The authors conclude by suggesting that a total of 
160,000 units of penicillin is the desirable dose for 
sulfonamide-resistant cases of gonorrhea and leads to 
cure of 98 per cent of the cases. 

Donatp F, McDonatp, M.D. 


Culp, O. S., and Kaplan, I. W.: Condyloma Acu- 
minata: 200 Cases Treated with Podophyllin. 
Ann. Surg., 1944, 120: 251. 


Podophyllin has been found to be unusually suc- 
cessful in producing prompt and complete disappear- 
ance of condylomata acuminata regardless of size, 
number, location, or duration of the growths. The 
drug is best applied as a 25 per cent suspension in 
mineral oil. Anesthesia and hospitalization are not 
necessary. There is minimal time lost from any type 
of physical activity. 

Most lesions disappear within four days after a 
single application of the drug. Growths within the 
urethra usually require two or more treatments. 
None of the authors’ patients required more than 
four topical applications. 

No ulceration or scarring results, and the sur- 
rounding normal tissue usually is unaffected by the 
drug. In isolated cases of extensive application 
under long prepuces, some balanoposthitis may de- 
velop, but thorough washing twenty-four hours after 
treatment will prevent this and not interfere with the 
end-result. 

The convalescence is usually entirely painless, but 
some patients, especially those with extensive in- 
volvement of the vagina, may require sedation dur- 
ing this period. 

Recurrences or new growths are to be expected 
since the etiology of condylomata acuminata remains 
unknown, but these, likewise, respond quickly and 
completely to the same treatment. 

Podophyllin appears to be capable of destroying 
most types of granulomatous tissue, and additional 
clinical applicability probably will be forthcoming. 


The dramatic results obtained in this series of 200 
patients with condylomata acuminata on the penis, 
female genitalia, perineum, scrotum, urethra, and 
anus, and the simplicity of the treatment with 
podophyllin, recommend a more general adoption of 
this type of therapy. Joun A, Loer, M.D. 


Buchwald, K. W., and Hudson, L.: The Biochemical 
Effects of Sex Hormones. Acid and Alkaline 
Phosphatase Activity, Calcium, and Phos- 
phorus. Endocrinology, 1944, 35: 73- 


A series of 63 mature rats were subjected to test- 
osterone propionate and diethylstilbestrol in oil in- 
jected subcutaneously for a twenty-eight-day period. 
These studies were undertaken to study the bio- 
chemical process involved in the hormonal therapy 
of carcinoma of the prostate. The phosphorus in- 
take and output was carefully followed. There was 
no change in the serum calcium or in the output of 
calcium and phosphorus in the feces. 

The authors found that diethylstilbestrol in male 
rats caused a reduction of serum phosphorus and 
acid phosphatase activity of the serum. The alkaline 
serum-phosphatase level was unchanged in contra- 
distinction to the reduced alkaline phosphatase ac- 
tivity of the femurs. This latter finding may be a 
significant factor in the lack of healing in bony 
metastasis in patients with prostatic carcinoma. 

The female rats subjected to subcutaneous injec- 
tions of testosterone propionate demonstrated an in- 
creased serum alkaline-phosphatase activity, which 
suggests that this hormone is actively stimulating 
to growth. In this group of animals the acid phospha- 
tase activity of the serum and the alkaline phos- 
phatase activity of the femurs was not influenced; 
whereas, the alkaline phosphatase activity of the 
serum was increased. 

The experimental data obtained is complete and 
tabulated for clarity. The authors readily admit 
that this material is in part difficult to understand, 
but add that further work is in progress with cas- 
trated animals so that the experiments approach 
more nearly the picture with which we deal in the 
human being. Rosert Licu, Jr., M.D. 
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CONDITIONS OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


Lyford, J., III, Scott, R. B., and Johnson, R. W., 
Jr.: Polyarticular Arthritis and Osteomye- 
litis Due to Granuloma Inguinale. Am. J. 
Syph., 1944, 28: 588. 

The authors point out that polyarticular arthritis 
and osteomyelitis due to granuloma inguinale are 
being seen with increasing frequency, and having 
previously given the detailed findings of 1 case, re- 
view 2 additional cases in this report. Bone and 
joint involvement is only rarely mentioned among 
the reported cases of granuloma inguinale, but it 
occurred in all 3 cases reported by the authors. 

A number of interesting and important facts re- 
garding this disease are brought out in this report. 
In none of the patient’s families was the disease 
found, and as these patients had draining ulcers 
which would cause the bed covers to be soiled fre- 
quently, this is strong presumptive evidence that 
mere contact with material from active lesions of 
granuloma inguinale is insufficient to spread the 
disease. It has been pointed out that individual 
susceptibility to this disease varies greatly. 

It has been previously suggested by workers in this 
field that this disease may be a systemic one, and the 
authors are inclined to conclude from their 3 cases 
that this is probably true. All of their patients had 
marked anemia, more or less chronic, and relative 
resistance to therapy. The course of the disease was 
marked by irregular spiking temperatures over a 
long period of time with loss of weight of from 15 to 
40 lb. during the active stage of the disease, and 
episodes of spontaneous remissions and exacerba- 
tions. The authors point out that osteomyelitis and 
arthritis are frequent manifestations of systemic 
processes, and that the onset of these joint pains are 
at first migratory, followed in a few days by a fusi- 
form swelling of the joints of the toes and shortly 
thereafter by swelling and pain in the elbows, wrists, 
and knees. The joints become markedly swollen and 
ultimately develop draining, granulating ulcers 
which rupture from within outward. None of the 
joints examined contained much free fluid during 
the acute state, and the exploration of 1 elbow joint 
revealed the synovium to be thick and friable, while 
the articular cartilages remained clean and smooth. 
Microscopic examination of a case with progressive 
osteomyelitis of the bones of the hand and forearm 
revealed granulation tissue containing plasma, cells, 
and macrophages filled with Donovan bodies. The 
authors emphasize what has previously been men- 
tioned, that the disease granuloma inguinale should 
be diagnosed only when Donovan bodies can be 
demonstrated in smears or biopsied material from 
the lesions. In all of their 3 cases the Donovan 
bodies were readily demonstrated in the specimens 
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prepared by the routine method of fixation and 
stained by the usual technique with hematoxylin 
and eosin. 

The mode of spread of this infection was not de- 
termined in the authors’ cases, but the authors are 
inclined to think that their cases suggest that the 
metastases were hematogenous rather than lymphog- 
enous, as has previously been suggested. In all of 
their cases there was a systemic dissemination of the 
disease with a massive polyarticular arthritis and, 
ultimately, ulceration of many of the joints and 
widespread destruction of the bone. The spine, the 
hip joints, the forearm, elbow, knees, et cetera showed 
joint involvement, and the authors believe that 
granuloma inguinale can be considered a systemic as 
well as a local disease. No specific treatment is ad- 
vocated and 2 of their patients are still under treat- 
ment, while the third, several years after leaving the 
hospital, appeared to be well, in good condition and 
with no lesions. Paut C, Cotonna, M.D. 


Clay, R. C.: Dupuytren’s Contracture: Fibroma 
of the Palmar Fascia. Ann. Surg., 1944, 120: 224. 


The author sets out to show that Dupuytren’s 
contracture is due to a neoplasm, a cellular fibroma 
of the palmar fascia. He reviews the theory of its 
etiological causes. He quotes the work of Abbott, 
and points out that Dupuytren himself thought the 
disease resulted from repeated trauma. Kanavel, 
Koch, and Mason have suggested trauma, local in- 
flammation, lead poisoning, loss of fat with advanc- 
ing age, and embryonic malformation, but point out 
that the histories of all cases are somewhat uncon- 
vincing. These authors conclude that the etiological 
factors in the contracture are unknown. Brooks re- 
corded a case associated with an aneurysm of the 
axillary artery, and Clay stated that the theory that 
the contracture is due to a neoplasm is not frequently 
proposed. Many authors are quoted, among them 
Ewing, of whom Clay thinks that he implies a recog- 
nition of its neoplastic character. 

In general all authors agree that the first symptom 
of contracture is a palpable nodule in the palm. The 
material for this study came from 22 hands of 17 
patients operated upon for Dupuytren’s contracture 
in the Johns Hopkins Hospital, Baltimore. The his- 
tological pictures of the tissues excised were surpris- 
ingly uniform. In 14 of the patients there were areas 
of rather cellular fibromas interspersed with areas of 
hyaline-appearing fascia. The fibromas were rather 
poorly demarcated, composed of small spindle- 
shaped cells with elongated nuclei which contained 
finely granular chromatin particles. No mitosis was 
seen and the cells were all quite similar. While the 
fibromas slowly invaded the surrounding structures, 
they did not metastasize. 

The author believes that no true conclusion as to 
the etiology of Dupuytren’s contracture has pre- 
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viously been reached; that a palpable nodule in the 
palm was the first symptom of the disease, even pre- 
ceding the onset of contractures of the fingers; and 
that there is a marked predominance of males, 15 
of the 17 patients in this series being males.’ Among 
the 14 patients of this series only 1 gave any sug- 
gestive history of trauma to the palm. 
Paut C. Cotonna, M.D. 


SURGERY OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


Hurt, F., and Flo, S. C. Traumatic Synostosis of 
the Distal Third of the Radius and Ulna. Sur- 
gery, 1944, 15: 804. 

Whereas congenital synostosis of the proximal 
third of the radius and ulna is fairly common, trau- 
matic synostosis appears to be rare, only 2 instances 
having been reported. This article reports an in- 
stance of traumatic synostosis of the radius and ulna 
in a twenty-seven-year-old soldier who was struck 
across the lower forearm by a sledge hammer in 1934. 
Splints were applied, following which he had satis- 
factory rotation which gradually diminished. In the 
last five years the arm was fixed in midpronation. 

The exostosis was removed at operation through 
an incision on the extensor surface. A line of cleav- 
age was found in its center which corresponded to 
the pseudarthrosis in the roentgenograms. Follow- 
ing the operation the soldier had complete painless 
range of motion. 

The authors concluded that both the radius and 
ulna were traumatized without deformity to either, 


Fig. 1. Synostosis prior to surgery showing faintly a 
pseudarthrosis, 


Fig. 2. Final results showing further absorption of the 
remaining stump of bridge. 


which resulted in a gradually increasing ossifying 
hematoma, that eventually formed a pseudarthrosis. 
S. Retcu, M.D. 


Mazzini, O. F.: Interilioabdominal Disarticulation 
for Hydatidosis of Pelvic Bones (Desarticulacion 
interilioabdominal por hidatidosis de la pelvis osea). 
Bol. Acad. argent. cir., 1944, 28: 371. 


A fifty-five-year-old Italian laborer had been com- 
plaining for five years of pain in the coccygeal region, 


which radiated toward the left gluteal area. The 
pain was of intermittent character, was aggravated 
by the erect position, lasted a few hours or days, and 
recurred at irregular intervals. 

At the time of admission to the hospital the pa- 
tient’s temperature was 100.9 degrees. A tumefac- 
tion was found in the left gluteal region, the local 
temperature was increased, and the overlying skin 
was red. An incision furnished abundant pus con- 
taining the staphylococcus aureus and membranes 
which were found to be parts of hydatid cysts. A 


55 

und 

de- 

are 

the a 

l of a 

the 

nd, 

and 

the 

ved 

hat 

~at- 

and i 

ma 

224. 

en’s 

"its z \ 

ott, 

the 

inc- 

that 

hem 

cog: 

reas 

ures, fF Fe 

as to 


56 INTERNATIONAL ABSTRACT OF SURGERY 


fistulous tract remained after the incision. Fifteen 
months later a fistula was still present; the secretion 
was seropurulent. A probe introduced 10 cm. deep 
reached the sacrum. The sacrococcygeal region was 
painful to touch. The gait was slightly impaired. 
Cassoni’s intradermal reaction for the echinococcus 
was positive. X-rays revealed a sacral lesion. 

A diagnosis of hydatid cyst of the sacrum was 
made. Under spinal anesthesia the posterior aspect 
of the sacrum was exposed through a Zuckerkandl 
incision. Fungus masses were curetted, and after the 
sacrum was trephined, a cavity containing hydatid 
membranes was entered. A portion of the sacrum 
and coccyx was resected. A drain was placed into the 
wound. The after-treatment consisted of injections 
of a polyvalent antipyogenic vaccine and the admini- 
stration of sulfa drugs. 

Six months later a fistula was still present. Pain 
had not recurred after the intervention. The fistula 
was treated with injections of bismuth paste. 

Three years later a minute orifice, surrounded by 
an ulcer, was still present within the postoperative 
scar and a seropurulent secretion was noticed. Under 
spinal anesthesia the old scar and the fistulous tract 
were excised, fungus masses were curetted, and a 
drain was inserted. 

Subsequent roentgenograms demonstrated a con- 
densation of osseous tissues. 

The author concluded from his observations that 
the disease did not make any progress since the first 
intervention, but no claim of a cure could be made 
because minimal lesions or lesions that could not be 
visualized in roentgenograms, may have been pres- 
ent. Although no biological method of therapy is 
efficient in roo per cent of the cases, the employment 
of antihydatid vaccines is recommended after 
operations. JoserH K. Narat, M.D. 


Christmann, F. E.: Interilioabdominal Disarticu- 
lation for Hydatidosis of the Pelvic Bones 
(Desarticulacion interilioabdominal por hidatidosis 
= pelvis osea). Bol. Acad. argent. cir., 1944, 28: 
300. 

The author states that Leighton reported 3 cases 
of interilioabdominal disarticulation and collected 
108 cases from the literature. 

A forty-seven-year-old Yugoslav peasant, ad- 
mitted with the diagnosis of osteochondromatosis 
of the right femur and hip, first experienced pains in 
the involved regions five years prior to admission. 
Gradually a hard tumefaction developed in the 
region of the anterosuperior iliac spine. The pro- 
gressive growth finally caused interference with the 
gait. Radiotherapy had to be abandoned on account 
of the pains produced by it. 

At the time of examination the overlying skin was 
only slightly altered: it had a pronounced luster and 
few telangiectases were visible. The local tempera- 
ture was increased. The tumor had a hard consist- 
ency which, however, was not uniform. 

Roentgenograms showed a distention of the supe- 
rior metaphysis of the involved femur with destruc- 


tion of the compact parts of the bone and invasion 
of the adjacent soft parts. 

The slow evolution of the tumor and preservation 
of the general condition of the patient justified the 
assumption that the tumor originated in cartilagi- 
nous tissue. A biopsy furnished tumor tissue of soft 
consistency and white color. A diagnosis of chon- 
drosarcoma of the femur was made. Roentgeno- 
grams of the chest did not show any metasteses. 

Under spinal percaine anesthesia, supplemented 
by cyclopropane, interilioabdominal disarticulation 
was performed. The external and hypogastric 
arteries were ligated. In view of the fact that the 
pelvis was invaded by the tumor, disarticulation of 
the hip joint was replaced by the atypical interilio- 
abdominal disarticulation through the pubic and 
sacroiliac articulations. 

The patient was discharged from the hospital 
four-and-one-half months after the operation. The 
histological diagnosis was chondrosarcoma. 

In another instance an intelligent man thirty years 
of age was admitted with complaints of pains in the 
pelvic region and the inability to walk. He had 
difficulty in standing on his feet. Several clinics 
refused to treat the patient, who concluded that his 
condition was incurable. He asked to be relieved by 
any means, including amputation, but refused the 
biological treatment of hydatidosis of the pelvic 
bones. 

The very large, infected, hydatid abscess was 
drained and numerous sequestra were removed from 
the osteomyelitic coccyx. The coccyx was nearly 
completely destroyed and the femoral head was 
separated from the neck. An interilioabdominal dis- 
articulation was performed and the patient survived 
the operation two years. The author performed the 
operation in 1941 because he was convinced that the 
biological treatment of hydatidosis would not exert 
any marked effect on the stability of the limb or the 
osteomyelitis of the coccyx. 

The author changed his opinion since the opera- 
tion was done and would now apply antigenic 
therapy; he would attempt to correct the dislocation 
by continuous traction and would treat the osteo- 
myelitis with sulfonamides and excision of the 
sequestra. Calcagno’s reports on the subject of 
biological treatment of hydatidosis sound very 
convincing. 

In 1913, or 1914, Churo performed a successful 
interilioabdominal disarticulation on account of an 
advanced coxofemoral tuberculosis. Recently San 
Martin performed a similar operation on a patient 
who made an uneventful recovery. 

K. Narat, M.D. 


FRACTURES AND DISLOCATIONS 


Swart, H. A., and Miyakawa, G.: Fractures of the 
Femur. Results of Treatment of 179 Patients. 
Am. J. Surg., 1944, 65: 221. 


The authors present the results of treatment of 184 
fractures in 179 patients from June 1, 1935 to May}, 
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1942. All were fractures of the femur; in 3 patients 
both femurs were broken, and in 2 patients treat- 
ment was given twice for femoral fracture. There 
were 28 fractures of the neck of the femur, 36 inter- 
trochanteric fractures, 23 subtrochanteric and upper- 
third fractures, 69 in the middle third of the shaft, 
and 28 in the lower third of the shaft. 

Details as to age, diagnosis, and length of time 
following injury when treatment was instituted are 
given. Comments are made regarding each of the 
treatments for the different types of fractures. 

The authors believe that the use of the Smith- 
Petersen nail is still the best method of treating frac- 
tures of the neck of the femur, although there have 
been many failures even when this apparatus is cor- 
rectly applied. Certain factors militate against suc- 
cess in treating this fracture no matter what is done. 

The Roger-Anderson well-leg splint was used suc- 
cessfully in intertrochanteric fractures in patients 
who could be kept alive. The authors have had no 
experience with the use of Smith-Petersen nails with 
side-arm extensions, but if patients can be made 
ambulatory following this operation better results 
should be expected. 

In treating subtrochanteric fractures, they believe 
that open operation with the use of two vitallium 
plates is the method of choice. 

Results with Russell traction in the treatment of 
upper- and middle-third fractures have been so good 
that they are enthusiastic about the method. Union 
results in a comparatively short time and the degree 
of knee stiffness is less than when other methods are 
used. 

Disability following fractures of the lower third of 
the femur is still high, but good anatomical position 
of the fragments with the use of two- and three-wire 
Kirschner traction as described has been obtained. 

Emit C. RospitsHek, M.D. 


Jack, E. A.: Evacuation of the Fractured Femur; 
the Tobruk Plaster and Other Methods Used in 
the Middle East. Lancet, Lond., 1944, 247: 11. 


The transportation of a casualty with a fractured 
femur over long distances always has been a problem 
of considerable difficulty. In the North African 
campaign a method was worked out to immobilize 
the leg satisfactorily—to negotiate the transporta- 
tion with a minimum of pain and with the least 
possible chance of complication. 

The surgeons in the hospital around Tobruk found 
the so-called Tobruk plaster very satisfactory. An 
extension strapping was applied to the leg, and then 
a long leg plaster cast was applied from the groin to 
the toes, with gaps in the cast over both lateral 
regions to allow the straps to be pulled through. A 
Thomas splint was threaded over the plaster cast 
and the straps were tied around the foot-end of the 
Thomas splint under tension. Finally a second layer 
of plaster cast was used to envelop the splint and the 
first cast. This method had several drawbacks. It 
was difficult to apply a long leg plaster when the 
femur was shattered and the thigh completely un- 


stable. The manipulation caused the condition of 
the already shocked patient to become worse, and, 
finally, inspection of the wound during the trip was 
not possible. These disadvantages were partly over- 
come by the so-called modified Tobruk plaster. 

The modified Tobruk plaster technique consisted 
of (1) reduction and fixation of the fracture by skin 
traction on a Thomas splint, and (2) stabilization of 
the limb and splint with plaster. The wound was 
surgically treated and an extension strapping was 
applied to the lower leg from a point about 2 inches 
proximal to the knee-joint line. An ankle felt strap 
was applied. The knee was held in 15 degrees of 
flexion. A Thomas splint was threaded over the limb 
and the straps were tied around the foot-end of the 
Thomas splint. The leg was padded with special 
attention to the patella and the tibial crest. 

The leg and Thomas splint were then covered with 
from 6 to 8 layers of loosely wound plaster-of-Paris 
bandages, the plaster being closely molded to the 
lateral side of the thigh to prevent the Thomas splint 
from slipping medialward. It has been found that if 
this was not done, the Thomas ring would very fre- 
quently press against the anus and bulbous ureter 
and thereby cause retention. Finally, a foot piece 
was added to prevent equinus deformity of the foot. 

It is emphasized that under no circumstances 
should reduction of the fractured femur be attempted 
in this manner. 

The advantages of the modified Tobruk plaster 
are: (1) the fracture is immobilized under full view 
of the wound: (2) the method is simple, quick, and 
can be done at the earliest possible opportunity, 
which reduces operative shock; and (3) the thin 
layer of cast can be easily removed and very easily 
replaced if it should become necessary to inspect a 
wound. GeorcE I. Reiss, M.D. 


Truog, C. P.: ‘“‘Ring’’ Sequestra as a Complication 
of Skeletal Traction. Am. J. Roentg., 1944, 
52: 64. 

Steinmann pins were passed through the upper 
tibial fragment and the lower tibial fragment or cal- 
caneus in 6 male patients of various ages (2 negroes 
and 4 whites), all suffering from fracture of the tibia 
and fibula. The pins were incorporated in plaster 
casts which extended from the toes to above the 
knees with about 15 degrees of flexion at that joint; 
the patients then became ambulatory. 

All of these patients complained of pain about the 
upper Steinmann pin, and all developed draining 
sinuses following removal of the pins in from ten to 
forty-eight days after they had been inserted. Roent- 
genology disclosed in each case, in addition to more 
or less delayed union, a typical “ring” sequestrum, 
consisting of abnormally dense shadow around the 
canal from which the pin had been removed, and a 
fairly marked resorption of bone around the ring of 
dead bone itself. Sequestrectomy confirmed the di- 
agnosis in 5 instances. 

A seventh report is appended; in this case Kirsch- 
ner wires were used, the consequent sequestrum not 
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being as clearly demonstrated as the sequestra oc- 
curring with the use of the Steinmann pins. 
The etiology of these sequestra is probably pres- 
sure necrosis plus a low grade of infection. 
Joun W. Brennan, M.D. 


ORTHOPEDICS IN GENERAL 


Rosenberg, E. F., Baggenstoss, A. H., and Hench, 
P. S.: The Causes of Death in 30 Cases of Rheu- 
matoid Arthritis. Ann. Int. M., 1944, 20: 903. 


Of 30 patients of rheumatoid arthritis at the Mayo 
Clinic who underwent autopsy examination after 
death, 1o died from the rheumatoid arthritis itself; 
8 died because of the treatment itself, and 12 died 
of causes which were unrelated to the arthritis or 
the treatment. 

Cardiac lesions were found in 24 cases, to which 
death was directly attributable in 7 patients. In 3 
instances, death was preceded by congestive heart 
failure with anasarca. One death was the result of 
coronary occlusion, myocardial degeneration, and 
edema in a child aged nine years. Four patients 
died from active subacute or chronic rheumatic 
carditis without pulmonary or systemic edema, the 
heart failure resulting from active rheumatic in- 
flammation in every case. 

There were 2 deaths due to the kidney condition, 
the result of acute pyelonephritis and oliguria fol- 
lowing typhoid-fever therapy. 

Chronic bronchiectasis and diffuse pulmonary sup- 
puration were responsible for 2 deaths, and in 3 
instances death was the result of massive pulmonary 
embolism; 2 of the latter deaths occurred after 
orthopedic manipulations and the application of 
casts. Three patients died from bronchopneumonia 
which was acquired during the course of treatment 
for the arthritis. —Two deaths were caused by pul- 
monary fat embolism which may have been the 
result of fat released following manipulation, or the 
result of fractures of osteoporotic bone containing 
large marrow spaces filled with fat. There was 1 
instance of death resulting from massive collapse of 
the lungs in a male aged thirty-four who was over- 
weight and had severe spondylitis and a large in- 
cisional hernia. 

Two patients died after long periods of chronic 
diarrhea, the result of exhaustion. 

It is suggestive from this study that rheumatoid 
arthritis is associated with or predisposes patients 
to certain fatal visceral lesions, the most striking 
being rheumatic heart disease. There was a high 
incidence of cardiac lesions similar to those of 
rheumatic fever although there was a history of 
rheumatic fever in only 2 of the 30 patients. 

It is noteworthy that the deaths related to therapy 
were unusually high. Ordinarily harmless medical 
and orthopedic procedures proved fatal. 

Although renal lesions are rare in rheumatoid 
arthritis and common in gouty arthritis, microscopic 
renal lesions were frequently encountered. 

Rupotps S. Reicu, M.D. 


Dandy, W. E.: The Treatment of Recurring At- 
tacks of Low Backache Without Sciatica. J. 
Am. M. Ass., 1944, 125: 1175. 

Defective discs are caused by an inherent weak- 
ness of the lumbar spine due to a shift of the planes 
of the lateral articulations between the last three 
lumbar vertebrae and the sacrum. Normally, in the 
first two lumbar vertebrae the lateral joints parallel 
the spinous processes; in the third lumbar vertebra 
the plane of the lateral joints is turned laterally from 
15 to 25 degrees; in the fourth from 25 to 45 degrees; 
and the plane of the lumbosacral joint forms a go de- 
gree angle with the spinous processes. Trauma 
causes these joints to loosen and transfers increasing 
injury to the discs. 

The gross pathological changes in the so-called 
concealed discs are characterized by a small protru- 
sion, fluctuation, adherence to surrounding struc- 
tures, and by opacity of the overlying ligaments. 
When incision is made the instrument dips into a 
cavity and frequently sequestra can be extracted. 

The mechanism of pain and sciatica in defective 
intervertebral discs cannot be stated with certainty. 
It is believed that swelling of the joint capsule or 
slipping of the lateral facets is responsible for uni- 
lateral backache. However, a combination of all 
three, lateral joints and disc, is in one way or another 
responsible for the backache. 

The history usually reveals recurrent attacks of 
low back pain with or without sciatica. The attack 
usually lasts from two to three weeks and is brought 
about by a heavy lift, sudden twist, or sudden move- 
ment, or there may be no apparent precipitating 
cause. 

It is possible to make a diagnosis of defective discs 
causing backache from signs and symptoms and x-ray 
findings in from gs to 98 per cent of the cases. Re- 
curring attacks of low lumbar backache associated 
with sciatica are pathognomonic subjective evidence, 
and narrowing of an intervertebral disc observed by 
— of x-rays is objective evidence of defective 

iscs. 

The inadvisability of the use of contrast mediums 
for the diagnosis of defective discs is illustrated by 
the following four points: 

1. Only large discs produce a filling defect; these 
comprise only 25 per cent of the cases. 

2. The information gained is unreliable. 

3. Their use is painful. 

4. There are temporary or permanent after- 
effects. 

Spinal tumors, especially tumors of the cauda 
equina, present the only difficulty in the differential 
diagnosis. If tumors are suspected a lumbar punc- 
ture is indicated. When a disc is defective the ver- 
tebral body is more movable than normal. When 
the spinous process is pushed caudally with an in- 
strument, increased mobility can be elicited, and 
this is indicative of a defective intervertebral disc. 

The operative treatment has for its objective the 
complete removal of the disc by curettage and the 
baring of the bone surfaces to allow bony union to 
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occur. ‘The bone surfaces offer a broad surface for 
fusion. Stabilization of the lateral joints usually 
follows. Fusion of the lateral joints has no practical 
value because of the minor part they play in the 
stabilization of the spine. It has been shown that 
there was no movement in the joints three months 
after removal of the disc. 

Spinal fusion is never necessary in the treatment 
of ruptured intervertebral discs. It has been used 
by neurosurgeons who had obtained poor results 
following removal of the disc alone. There are two 
reasons for the unsatisfactory results. 

1. Failure to remove the disc completely. 

2. Failure to recognize multiple intervertebral 
discs. 

A total of 32 discs were removed from 20 patients. 
Approximately 25 per cent were of the large variety. 
The remainder were concealed discs. The author 
found multiple discs in 80 per cent of the cases. 

There are three possible causes for continuing 
pain after operation: 

1. Recurrence of the original disc, which is very 
unlikely 

2. Another disc that was missed 

3. A tumor of the spinal cord or cauda equina 
(1 per cent) 

Psychoneurotic backaches are nearly always con- 
tinuous, are not accentuated by coughing or sneez- 
ing, and have a tendency to spread to the shoulders 
and head. Such extensions have no organic basis. 

Georce I. Retss, M.D. 


Swartout, H. O., and Frank, W. P.: Multiple Famil- 
ial Cases of Poliomyelitis. J. Am. M. Ass., 1944, 
125: 488. 

Of a total of 721 patients with poliomyelitis ad- 
mitted to the Contagious Disease Unit of Los Angeles 
County Hospital in 1943 the author found that 67 
cases, Or 9.29 per cent. came from families with mul- 
tiple cases. This is compared to the figures of the 
previous five-year period (1938 through 1942) in 
which of 403 cases of poliomyelitis reported to the 
Los Angeles County Health Department only 22 
cases, or 5.4 per cent, were in families with multi- 
ple cases. 


This difference between 9.2 and 5.4 per cent in 
the incidence of multiple familial cases is attrib- 
uted to the fact that in 1943 not only were cases 
diagnosed by the finding of flaccid paralysis and the 
other acknowledged signs of poliomyelitis, but, in 
addition, the presence of muscle spasm was taken 
into account. The author stresses the presence of 
muscle spasm in the diagnosis of poliomyelitis. 
Though mild degrees are often difficult to perceive 
and may be missed, the type of spasm characteristic 
of poliomyelitis may continue for weeks or months, 
thus being differentiated from the temporary muscle 
soreness and stiffness which accompanies other 
diseases. 

To confirm the diagnosis, spinal-fluid examination 
was done in 66 of the 67 cases. Two cases showed 
bloody taps but of the remaining 64, 52, or 81.2 per 
cent, had spinal-fluid findings of more than to cells 
per cubic centimeter or a total protein above 65 
mgm. per cent and thus were considered positive. 
The author admits that in the cases unconfirmed by 
spinal-fluid examination and without physical find- 
ings other than persistent muscle spasm, the diag- 
nosis of poliomyelitis cannot be definitely established. 
Nevertheless, the diagnosis appeared justifiable 
when the history was suggestive and when muscle 
spasm persisted for weeks after the temperature be- 
came normal. 

The 67 cases diagnosed in 1943 were also reviewed 
in the light of diagnostic criteria used in previous 
years. Studied in this way it was found that of the 
67 cases, 12 would not have been recognized and 5 
probably would not have been recognized. 

It is the author’s opinion that the concept of spasm 
in poliomyelitis makes it possible to diagnose cases 
on the basis of very mild physical findings. Also, the 
lack of recognition of these cases in previous years 
may account somewhat for the difference between 
the large number of adults who have protective sub- 
stances in their blood against the poliomyelitis virus 
and the small number who have had the disease. 
One-sided spasm, unrecognized and untreated, may 
also account for the frequent orthopedic problems of 
unexplained scoliosis and leg shortening. 

H. LeEvintHat, M.D. 
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SURGERY OF THE BLOOD AND LYMPH SYSTEMS 


BLOOD VESSELS 


Northcroft, G. B., and Morgan, A. D.: A Fatal Case 
of Traumatic Thrombosis of the Internal Caro- 
tid Artery. Brit. J. Surg., 1944, 32: 105. 


A signalman, aged thirty-one, was walking along a 
military road, when a piece of loose rope dangling 
from a lorry travelling in the same direction wound 
itself around the patient’s neck, threw him to the 
ground, and then unwound itself without dragging 
him along. Though he felt faint and was suffering 
from a superficial laceration in the right parietal 
region, the patient was able to walk to the Unit 
Medical Officer. At the nearest reception station a 
single stitch was inserted in the scalp wound. Bruis- 
ing of the left side of the neck was noted, and the 
patient suffered slight amnesia. On the following 
morning his neck showed superficial abrasions, more 
marked on the left side, with a swelling of the left 
sternomastoid muscle just above the clavicle, which 
was thought to be a hematoma. Superficial examina- 
tion of the central nervous system showed no ab- 
normality. An hour later, while the scalp wound was 
being redressed, the patient did not respond readily 
when spoken to; twenty minutes later he had flopped 
over in bed, and jerky movements occurred in the 
right arm and leg. Fifteen minutes later, he was 
completely unconscious, could not be roused, and 
had a complete right flaccid hemiplegia. Two hours 
later an exploratory temporal burr hole was made. 
There was no evidence of extradural bleeding, the 
dura was not tense, and on incision, normal cere- 
brospinal fluid escaped. The left lateral ventricle 
was tapped and 5 cc. of clear, colorless fluid were 
withdrawn, and the wound was closed. Seven hours 
later, his unconsciousness had increased to deep 
coma; the temperature was normal, pulse 40 and 
irregular, and respiration 20. The right hemiplegia 
remained unchanged, and he had developed cata- 
tonia in the left arm. On the following morning, 
forty-eight hours after the accident and nineteen 
hours after operation, his general condition became 
worse, and he died. 

At postmortem examination, two-thirds of the left 
sternomastoid muscle was found to have been rup- 
tured, a thinned-out strip of muscle being left at the 
level of the injury. The first 114 inches of the left 
internal carotid artery were transformed into a hard, 
bluish, spindle-shaped swelling as a result of trau- 
matic thrombosis. The main thrombus lay just 
above the origin of the internal carotid artery, ex- 
tending upward for 114 inches. The original lesion 
was presumably a tearing of the intima and media, 
with extravasation of blood into the media, which 
raised both the intima and media from the outer 
layers of the vessel wall. As the hemorrhage in- 
creased in size, the lumen of the vessel became nar- 
rowed and finally it was completely obstructed in the 


form of an inverted valve, with the thrombosed 
blood below it. Following total occlusion, more 
recent thombosis occurred above the level of the 
injury, spreading upward into the petrous and 
cavernous portions of the vessel to continue into the 
left middle cerebral artery, which resulted in massive 
infarction of the left cerebral hemisphere. The 
spread of thrombosis was found to involve the left 
half of the circle of Willis and most of the left middle 
cerebral artery. Harotp C. Ocusner, M.D. 


Tubbs, O. S.: The Effect of Ligation on Infection of 
the Patent Ductus Arteriosus. Brit. J. Surg., 
1944, 32: I. 


Nine patients from fifteen to twenty-six years of 
age were operated upon for patent ductus arteriosus 
complicated by subacute endocardial infection. 
Essentially, the technique used was that originated 
and described in detail by Gross (Ann. Surg., 1930, 
110: 321). Six of these patients are well to-day, 
from fifteen months to over four years after opera- 
tion. The type of bacterial infection (streptococcus 
viridans, haemophilus influenzae, staphylococcus, 
streptococcus viridans, and Gram-negative bacillus) 
which complicated the anatomical anomaly did not 
seem to exert any effect on the operative result. 


Although the bacteria in the blood might persist for , 


some time following the ligation, the blood would 
eventually become sterile, the diastolic pressure rise 
permanently to normal figures, the murmurs prac- 
tically disappear or markedly regress, the patient's 
physical powers rise, and the body weight and devel- 
opment proceed more satisfactorily than before the 
operation. This dramatic turn in events occurred in 
1 patient in whom the sulfonamides had previously 
failed to curb the septic manifestations. 

Of the 3 patients with fatal results, one lived for 
eight weeks and died of complications not strictly 
ascribable to the operation itself, another succumbed 
to acute heart failure at the time of operatien, and 
the third died following an incorrect diagnosis, there 
being two aneurysms of the pulmonary arteries 
which in a preoperative roentgenogram were over- 
looked or falsely interpreted as an enlarged gland; 
this patient lived for four months after operation and 
apparently died as a result of recently developed 
concurrent involvement of the mitral and aortic 
valves. The pulmonary end of the opening into the 
operatively obliterated ductus arteriosus was free of 
granulations, but unfortunately there was no evi- 
dence to determine whether granulations had been 
present originally. 

As a result of the author’s experiences with this 
condition, he concludes that symptoms of infection 
complicating a patent ductus arteriosus must now be 
considered an absolute and urgent indication for 
operation, that the supervention of infection should 
be diagnosed early, and that any patient with a 
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patent ductus who runs an unexplained fever for 
more than two weeks should be suspected of this 
complication. Joun W. Brennan, M.D. 


BLOOD; TRANSFUSION 


Shlevin, E. L., and Lederer, M.: Uncontrollable 
Hemorrhage after Dicumarol Therapy, with 
Autopsy Findings. Ann. Int. M., 1944, 21: 332. 


A case is presented in which an uncontrollable 
dicoumarin state was produced and in which the 
bleeding that ensued was a contributory cause of 
death. The patient, seventy-nine years of age, was 
admitted with bleeding of the gums of five days’ 
duration and hematuria of three days’ duration. 
She had received 100 mgm. of dicumarol orally each 
day for twenty-one days because of a diagnosis of 
thrombosis of a retinal vein, and during this period 
no prothrombin estimations had been made. Citrat- 
ed transfusions were partially but ineffectually suc- 
cessful in combating the dicoumarin state. 

The authors warn that this drug should not be 
given unless daily blood prothrombin and coagula- 
tion times can be accurately determined and the 
patient is kept under close observation. 

H. Napier, M.D. 


Maizels, M.: Processing of Plasma with Kaolin. 
Lancet. Lond., 1944, 247: 205. 


Blood banks, particularly in wartime, carry re- 
serves in excess of probable needs, and, to avoid 
waste, plasma from surplus blood is retained for use 
in shock. The present article describes the process- 
ing of such plasma with kaolin, and suggests that 
the resulting product, when employed therapeuti- 
cally, is less likely to produce toxic reactions than 
material that is not treated with kaolin. 

Normal plasma and serum are more or less 
opaque, and the development of opalescence due to 
the growth of contaminating bacteria will be masked 
by the cloudiness originally present. Hence, in order 
to eliminate infection as far as possible, and to ob- 
tain a clear fluid in which the growth of any surviv- 
ing bacteria may be quickly detected, it has been 
customary to filter the plasma before it is stored. 
Unfortunately, filtration does not completely solve 
the storage problem, for both filtered and unfiltered 
plasma and serum contain unstable substances; in 
the case of plasma, these are fibrinogen and a lipoid- 
globulin complex, while in the case of serum the 
complex alone is the chief cause of instability. The 
instability of plasma is actually enhanced by passage 
through filter pads, which convert fibrinogen into 
fibrin. This fibrin then appears as clot in any filtrate 
obtained and eventually clogs the filter pads and 
brings filtration to an end. There are several 
methods of removing fibrinogen from plasma, but 
most of these fail to deal with the residual lipoid- 
globulin complex. This complex is finely dispersed 
in fresh plasma and serum but aggregates and pre- 
cipitates during storage, and thus reproduces the 
original problem of a murky fluid in which cloud 


may be due either to bacterial infection or to sterile 
organic deposits. McFarlane’s ether-freeze process 
(1941) removes both fibrinogen and lipoid-globulin 
complex, and gives a clear, sparkling, stable fluid; 
but for technical reasons it is unlikely to come into 
general use until after the war. Other methods of 
storing liquid plasma are more or less makeshift. 
Removal of fibrinogen and filtration are common to 
all, and under favorable circumstances the liquid 
product may remain clear for about a year. 

Because of the difficulty of keeping liquid plasma 
and serum, the present tendency is to avoid storage 
of liquid products and to dry all material after spin- 
freezing, it being assumed that if the liquid material 
were apparently sterile before drying, then no infec- 
tion of the dried product would occur in its sterile 
container. It follows that, to ensure sterility before 
drying, the liquid to be processed must first be 
filtered, and this in the case of plasma necessitates a 
preliminary removal of fibrinogen. In general, 
therefore, the processing of plasma involves filtra- 
tion and this in turn demands defibrination. 

The author describes his method of removing 
fibrinogen from plasma by adsorption on kaolin. 
This method adds nothing soluble to the treated 
plasma and may perhaps remove toxic substances. 
After removing the fibrinogen the product obtained 
may be filtered and dried. 

Transfusion with this material has been particu- 
larly free from reactions. J. M. Mora, M.D. 


Lyons, R. H., Jacobson, S. D., and Avery, N. L.: 
Increases in the Plasma Volume Following the 
Administration of Sodium Salts. Am. J. M. 
Sc., 1944, 208: 148. 


It has been demonstrated that the plasma volume 
does not remain fixed even with mild dehydration and 
will decrease in proportion to the severity of the de- 
hydration. In normal subjects, dehydration, induced 
by the administration of a low salt diet and ammo- 
nium chloride or by the intravenous administration 
of 2 cc. of mercupurine, is associated with a signifi- 
cant fall in the plasma volume. Under these cir- 
cumstances, it appears that the plasma volume is 
not well supported by the extracellular fluid and 
that the loss of water and salt, coincident with the 
diuresis, is associated with the fallin plasma volume. 

The authors note that if the plasma volume is re- 
duced by relatively small decreases in the body wat- 
er, it would appear likely that the reverse situation 
would also be true. The administration of sodium 
salts sufficient to produce a positive sodium balance, 
along with sufficient water, should increase the vol- 
ume of the extracellular fluid and presumably the 
plasma volume as well. These studies were under- 
taken to evaluate the effect of ingestion of large 
amounts of sodium salts with water ad Jib. on the 
plasma volume of normal subjects. The methods 
employed are given in detail. 

From results obtained by the authors, it is appar- 
ent that the addition to the diet of large amounts of 
sodium bicarbonate or sodium chloride results in sig- 
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nificant increases in the plasma volume. The con- 
sistent increase in weight noted in these subjects 
was the result of the retention of sodium and water, 
and represents chiefly an increase in the extracellular 
fluid portion of the total body water. Although 
there was considerable variation between the change 
in the plasma volume and the change in the body 
weight after the first day of sodium-bicarbonate ad- 
ministration, a fairly constant relationship was shown 
between the change in the plasma volume and the 
change in body weight at the end of forty-eight 
hours. The authors note that the plasma volume of 
normal subjects cannot be assumed to be constant 
as it will vary with reasonably small changes in the 
water content of the body and presumably with the 
sodium balance of the individual. 

The increase in the plasma volume following the 
administration of sodium salts with fluids ad lib. sug- 
gests that this might be useful in the restoration of 
the plasma volume after bleeding in individuals who 
may be mildly dehydrated. These studies suggest 
that the administration of large amounts of sodium 
salts as a preoperative measure will increase the 
plasma volume as well as predispose to a favorable 
water balance. This might be of value when a con- 
siderable blood loss is anticipated. 

The hematocrit, hemoglobin concentration, and 
red blood-cell count fail to change in proportion to 
the change in the plasma volume. The cell elements 
in the antecubital vein from which the samples were 
drawn had not undergone the degree of dilution 
found by the direct determination of the plasma 
volume. Ebert and Stead explained that there are 
shifts in the concentration of red blood cells between 
the smaller and the larger vessels with alterations in 
the plasma volume, and that the cell-plasma ratio 
for minute vessels is lower than for large arteries, 
veins, or bleeding capillaries. 

The serum-protein concentration fails to change in 
proportion to the alteration in the plasma volume. 
Madden and Whipple explain that the serum pro- 
teins are in a state of dynamic equilibrium and may 
easily enter or leave the blood stream according to 
the stimulus so that the concentration remains rela- 
tively stable. 

The increase in the venous pressure in these cases 
may be explained either as a result of an increase in 
the local venous pressure, due to an increase in the 
tissue pressure, or as a result of an increase in the 
auricular pressure. The variability in the rise in 
venous pressure noted in these cases suggests that in 
some instances the factor of local obstruction may 
play an important role. In any event, the increase 
in the venous pressure noted in the antecubital vein 
would be associated with some increase in capillary 
stasis, either local or generalized, which would pro- 
mote greater transudation of fluid from the capil- 
laries into the interstitial tissues. 

The considerable variation between the increase 
in plasma volume and increase in body weight noted 
after the first twenty-four hours on sodium bicarbo- 
nate compared to the more constant relationship in 


forty-eight hours suggests that the equilibrium be- 
tween the plasma volume and extracellular fluid dis- 
turbed by the addition of salt and water had not been 
re-established in twenty-four hours. The gain in 
plasma volume may be at first quickly lost to the 
extracellular fluid spaces. With increases in the 
amount of fluid in the interstitial spaces the tissue 
pressure will be increased and will result in a de- 
crease in the amount of fluid leaving the capillaries. 
At the same time, protein is added to the blood so 
that the osmotic pressure in the capillaries does not 
significantly fall as a result of hemodilution, and the 
plasma volume may thus be maintained. If such a 
hypothesis be true, it should be expected that con- 
siderable variations would be found in normal sub- 
jects, according to the rate of absorption of water 
and salt, the rate of excretion, the volume of extra- 
cellular fluid, the tissue pressure, the capillary pres- 
sure, and the serum-protein concentration. 
HERBERT F, Tuurston, M.D. 


Turner, O. E.: Investigation of Transfusion Reac- 
tions. Pennsylvania M.J., 1944, 47: 1071. 


Transfusion reactions are still prone to occur de- 
spite careful methods of establishing blood com- 
patibility. In view of the complex array of blood 
constituents, it is surprising that potential or actual 
reactions are not of more frequent occurrence. 

In speaking of compatibility and blood groups, it 
must be assumed that the plasma contains two 
agglutinins (a and b), and that the erythrocytes con- 
tain two corresponding agglutinogens (A and B). 
The blood type depends on the agglutinogen. 

Some have been misled in thinking that as long 
as the donor and recipient are of the same blood 
grouping (O, A, B, AB) a compatibility exists which 
is sufficient to avoid reactions from the transfusion 
of whole blood. Such a generality is not the case 
and more specific methods of determining compati- 
bility must be employed. 

The specific compatibility requirements of whole 
blood are: 

1. Similar blood grouping of recipient and donor. 
The idea of the “universal donor” and the “‘univer- 
sal recipient” is now obsolete, but is occasionally 
used in unusual emergencies. It is now recognized 
that there are atypical agglutinins with subgroups 
of A and AB. 

2. Careful cross-matching of donor and recipient. 
The donor’s erythrocytes must be compatible with 
the recipient’s serum, and the donor’s serum with 
the recipient’s erythrocytes. 

3. The donor and recipient should be checked for 
Rh compatibility in routine transfusions. This can 
be done very simply by performing the Rh typing at 
the same time as the blood grouping. 

4. Special tests should be made to rule out atyp- 
ical “cold” and “warm” agglutinins. 

The specific compatibility requirements of plasma 
are: 

1. Pooled plasma, which is a careful combination 
of all types of plasma (O, A, B, AB), mixed into 
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ye- quantities of 2,000 cc. or larger, and preferably 
is- stored for thirty days under refrigeration. This 
en material can be maintained in the liquid state for 
in six months, in the frozen state for three years, and 
he in the desiccated state indefinitely. 
he — 2. Type-specific plasma may be prepared, but is 
ue usually not practical. 
Je- In any consideration of blood compatibility, it is 
es. necessary to mention the practical application of the 
so Rh factor. Investigations have recently shown that 
10t the Rh factor may produce hemolytic transfusion 
the reactions, and that it has a relation to the cause of 
ha erythroblastosis in newborn infants. 
on- It has been shown that g1 per cent of mothers of 
ub- infants affected with erythroblastosis were Rh- 
iter negative, in contrast to the usual 14 per cent in the 
tra- general population. Also, the majority of the af- 
res- fected infants and their fathers were Rh-positive. It 
is theorized that the Rh-positive fetus stimulates the 
, production of Rh agglutinins in the mother’s blood, 
and that these isoagglutinins from the maternal 
bac circulation traverse the placenta into the fetal cir- 
culation. In the fetus, the anti-Rh or isoagglutinins 
de- produce either hemolysis or suppression of the 
om- erythroblast maturation, thus the name erythro- 
ood blastosis foetalis. 
tual The Rh factor, therefore, is of special clinical im- 
portance when blood transfusions are indicated for 
s, it — women and infants. Women who give a history of 
two — previous miscarriages and women who have borne 
con- — children with erythroblastosis should always have 
B). — a compatible Rh, group-specific blood transfusion. 
In infants with erythroblastosis (baby usually Rh- 
long — positive), a transfusion of Rh-positive, group- 
lood — specific (or Group O) blood should be administered. 
hich Transfusion reactions at the author’s hospital 
sion | have been investigated as to probable cause, and a 
case — practical system of classification has been evolved. 
pati- Comparison of whole-blood to plasma transfusion 
reactions for 1943 showed a per cent ratio of 7.5 per 
rhole & cent for whole-blood to 1.2 per cent for whole-plasma 
transfusions. 
ynor. In the investigation of each blood-transfusion re- 
iver- — action, the final diagnosis of the recipient was ob- 
nally — tained. In most cases, the diagnosis was supported 
rized & by clinical and laboratory data. 
oups The following is a summary of the findings: 
Thirty-seven per cent of the recipients had a 
vient. — diagnosis of malignant disease (carcinoma, 27 per 
with — cent; miscellaneous, ro per cent). 
with Twenty per cent of the recipients had a diagnosis 
of thrombocytopenic purpura, bleeding peptic ulcer, 
for or pneumonia. 
s can Forty-three per cent of the recipients had mis- 
ing at cellaneous diagnoses. 
In spite of the fact that donors were carefully 
atyp- — selected and compatibility techniques werecarefully 
watched, there remains the fact that a certain per- 
lasma centage of patients with a diagnosis of malignancy 
were prone to develop a blood-transfusion reaction. 
ration If blood transfusions are to continue in scientific 
| into popularity and to compete with the safety of pooled 
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plasma in transfusions, improved methods of deter- 
mining blood compatibility must be forthcoming. 
STEPHEN A. Z1eMAN, M.D. 


Bradley, W. H., Loutit, J. F., and Maunsell, K.: 
Homologous-Serum Jaundice. Brit. M.J., 1944, 
2: 268. 


The occurrence of jaundice in man after the ad- 
ministration of human blood products (plasma and 
serum) is now a well recognized phenomenon. This 
“homologous-serum jaundice,’”’ which is of hepatic 
origin, is readily distinguished from the hemolytic 
icterus which may arise immediately after transfu- 
sion with incompatible blood or out-of-date stored 
blood. Clinically it is similar to, if not indistinguish- 
able from, epidemic hepatitis (catarrhal jaundice), 
but the incubation period is unusually long—com- 
monly from two to three months, in contradistinc- 
tion to the twenty to forty-day period believed to 
occur in epidemic hepatitis. 

A high incidence (57 per cent) of this jaundice has 
been observed by the authors among 71 subjects 
during the course of an investigation into allergic 
reactions to human serum. All of these subjects re- 
ceived pooled human serum from a single batch; a 
few of them received, in addition, whole blood or 
serum from other batches. This batch was, however, 
the only common factor, and was clearly incrimi- 
nated as being icterogenic. Subsequently, ictero- 
genicity was confirmed by the results of the delib- 
erate administration of this batch to 4 volunteer pa- 
tients with rheumatoid arthritis in whom it was de- 
sired to produce jaundice for therapeutic reasons. 

The dose of homologous serum administered varied 
from o.1 to 1,200 cc. The attack rate was of the 
same order, whether the serum had been given in- 
tradermally or intravenously, and whether it had 
been given as a single dose or in repeated doses. The 
severity of hepatitis, which in all cases was mild or 
moderate in degree only, also appeared to be unre- 
lated to the size, the route, or the frequency of in- 
jection. There was a suggestion, however, that the 
latent period was shorter when the material was giv- 
en in the larger or in repeated doses. There is no 
evidence, so far, that permanent liver damage en- 
sued. The incidence of jaundice was no greater in 
the allergic subjects than in the normal controls. 

When the syndrome occurs after inoculation of 
measles convalescent serum or yellow-fever vaccine 
it is relatively easy to detect icterogenic batches of 
material, because in most instances serum from only 
a single batch has been given. When jaundice fol- 
lows transfusion it may be impossible to decide which 
is the causative batch, because in the usual trans- 
fusion practice several batches of plasma or serum 
may be administered to a single patient and not in- 
frequently whole blood is given as well. 

In the authors’ series, the clinical features and the 
biochemical findings were indistinguishable from 
those of epidemic hepatitis. 

Icterogenic batches of human serum and plasma 
cannot be detected by any laboratory or animal 
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tests. Their recognition is possible only when ac- 
curate records of the batch and bottle numbers of 
blood products given to patients are kept, and when 
a careful follow-up of all recipients is practiced for 
some months afterward. JosepuH K. Narat, M.D. 


Maunsell, K.: Desensitization in Allergic Reci- 
pients after Serum Transfusions. Brit. M. J., 
1944, 2: 236. 

In the attempt to determine whether an allergic 
state in the recipient might not be an etiological fac- 
tor in the development of allergic transfusion re- 
action, 52 patients, whose ages ranged from eleven to 
forty-three years, who gave positive skin reactions 
to one or more of the tested atopens (pollen, dust, 
milk, egg), and in whom reagins (Coca) were trans- 
ferable to normal individuals (Coca’s atopy), were 
tested with reconstituted dried pooled human serum 
and with auto- and iso-sera, with intracutaneous in- 
jection, and, finally, with repeated transfusions of 
the first cited serum. 

In the intracutaneous tests all the high-grade posi- 
tive reactions, and a great preponderance (77 per 
cent) of all the positive reactions were obtained in 
this group with the pooled serum. (For details on the 
control groups please consult original article.) With 
the unpooled fresh sera it was found that the sera 
did not cause any more reactions when procured 
from atopic donors, than when obtained from non- 
atopic individuals, but that, as before, reactors were, 
in the main, atopic recipients. No positive results 
were procured with isosera, even among the atopics, 
and no influence on the results of the different blood 
groups was discoverable. 


Among those given the test of transfusion, 17 
were atopics, and only 14 of these atopic individuals 
gave reactions. These reactions usually consisted of 
erythema, from splotches to large confluent patches, 
raised wheals running together at times to form large 


white edematous zones; these were preceded and ac- . 


companied by itching, running nose, streaming of the 
eyes, and tightness of the chest. Finally, in a few 
cases there was a state of collapse (falling blood pres- 
sure and rapid pulse). In all attacks considered suf- 
ficiently grave, adrenalin was given and it controlled 
the symptoms satisfactorily. Even the most severe 
attacks were over at the end of two hours. Rigor and 
rise of temperature occurred independently of the 
rashes. 

Eleven of the 14 patients who reacted were re- 
transfused two weeks later from the same serum 
pool and 10 showed definite signs of desensitization. 
Finally, 7 of those who had developed an urticaria 
with the first transfusion were given a third trans- 
fusion, again two weeks later, and of these, 5 did not 
react at all and 2 showed some erythematous areas, 
but not wheals. One boy, eleven years of age, again 
developed a rash. 

Maunsell concludes that the cause of the trans- 
fusion reaction lies in the recipient rather than in the 
donor, in allergic cases, and that repeated transfu- 
sions result in a desensitization, rather than a sensi- 
tization, of the recipient. However, in some cases, 
follow-up observations on these recipients revealed 
homologous serum jaundice, which discourages fur- 
ther attempts at desensitization of allergic patients 
with human serum at present in this country. 

Joun W. Brennan, M.D. 
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SURGICAL TECHNIQUE 


WAR SURGERY 


Lowdon, A. G. R.: War Wounds of the Abdomen. 
Report of 64 Cases Treated by Laparotomy. 
Edinburgh M.J., 1944, 51: 257. 

The author reports 64 cases all treated in a field 
surgical unit with the Eighth Army between El 
Alamein and Tunis, and 19 cases treated during the 
Sicilian campaign. These cases are the only ones 
among a total of 744 battle casualties treated by op- 
eration on which he performed laparotomy, and full 
records of the injuries and operations are given. 

An operative mortality of 43.8 per cent among the 
whole series, and more particularly of 44.0 per cent 
among the 25 patients with lesions of the colon, ap- 
pears to represent significant improvements over the 
results reported for the last war. 

The methods of treatment are discussed and the 
improvement obtained is ascribed to the following 
measures: 

1. Early and adequate resuscitation with intra- 
venous infusions of blood and plasma 

2. The practice of exteriorization of damaged colon 
whenever practicable 

3. The intraperitoneal administration of sulfa- 
diazine 
. 4. Immediate postoperative establishment of 
continuous gastric suction in all cases with periton- 
itis or intestinal lesions, accompanied by adequate 
intravenous infusions of glucose-saline solutions. 

Harry W. Fink, M.D. 


Ross, K. C., and Ryan, W. P.: Gas Gangrene at an 
Australian General Hospital in the Owen Stan- 
ley and Buna-Gona Campaign. Med. J. Austra- 
lia, 1944. 2: 35. 

From November 1, 1942 to February 28, 1943 
there were 1,815 Australian battle casualties ad- 
mitted to, and treated at, a general hospital. There 
were 82 patients with clinical gas gangrene and of 
this number 12 died. The patients arrived at the 
hospital from twelve hours to six weeks after being 
wounded. In 79 of the cases, gangrene was obvious 
when the patient arrived at the hospital. The 3 other 
cases were believed to be examples of latent infection 
and they are described in detail. 

In the first case, a minor wound was excised in the 
hospital two days after the wound was received. 
Two days after operation, a fulminating edematous 
gas infection developed and death ensued. In the 
second case the wound was partially excised in the 
field. Here some foreign material was removed 
through a new incision. The original wound looked 
clean, but two days after the second operation a ful- 
minating edema occurred and the patient died. In 
the third case, a foreign body was removed from the 
wound and three days later this patient died from a 
fulminating edema. 
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A table showing the distribution of the wounds 
and the number of amputations and deaths is in- 
cluded. By far, in most of the cases, gas gangrene 
was confined to wounds in the buttock, thigh, leg and 
foot, and shoulder and arm; the forearm and hand, 
amputation stumps, and the trunk showed consider- 
ably less. In some of the cases there were multiple 
anatomical parts involved. 

The diagnosis was made from the typical stench, 
the appearance of the tissues, the presence of gas in 
the wound, the demonstration of gas in the tissues, 
the presence of anaerobic clostridia in wound cul- 
ture, and by means of x-rays. 

The diagnostic points suggested as being quite im- 
portant are discomfort and peevishness after oper- 
ation, rapidity and threadiness of the pulse, intense 
and rapidly recurring anemia, and icterus. 

Clinically, the cases showed a wide range, from a 
local abscess to widespread fulminating edema. In 3 
patients there was little evidence of infection in the 
wound itself, but an acute overwhelming cellulitis 
spreading from the wound commenced four or five 
days after the wound was received. 

The bacteriological findings showed an anaerobic 
clostridia in 48 of the 51 cases cultured. The clostri- 
dium welchii was present in 30 cases. 

All patients with gas gangrene were given a full 
course of 35 gm. of sulfanilamide; 6 gm. per day 
were administered until the course was completed. 
Sulfanilamide powder also was dusted into the 
wound. Gas-gangrene antitoxin was administered to 
51 patients in dosages of from 20,000 to 200,000 
units. Forty patients received transfusions of blood 
and plasma (1 liter of blood and 1 liter of plasma). 

The authors soon learned to rely more and more on 
radical excision no matter how old the wound was. 
Drainage is of paramount importance, and it must 
be remembered that fluid runs downhill. At the com- 
pletion of the operation, the wound was cleansed 
with hydrogen peroxide and saline solution, and 
dusted with powdered sulfanilamide. Then it was 
filled with vaseline and covered with vaseline gauze. 
The extremity was then enclosed in soft dressings or 
plaster. X-ray therapy was given in adequate doses 
to 1 patient only; this patient proceeded to a fatal 
termination. RicHarD J. BENNETT, JR., M.D. 


Blood Transfusion during the Battle of Mareth, 
with Special Reference to Problems of Supply. 
J. R. Army M. Corps, 1944, 83: 7. 


This article discusses the problem of supply, main- 
tenance, and distribution of blood-transfusion stores 
under battle conditions beginning with the El 
Alamein campaign. The plan originated with a Base 
Transfusion Unit, which was responsible for all sup- 
plies of apparatus and fluids. It, moreover, was re-_ 
sponsible for preparing and supplying intravenous 
and intraperitoneal sulfonamides. 
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During battle, excluding whole blood, the quan- 
tity of stores required by a corps area approximated 
1% tons a day. One hundred twenty bottles of blood 
per corps per day was required at the beginning of a 
battle. A separate unit maintained the supply be- 
tween the base and the forward area, and the main 
supply section was located at an Advanced Air 
Transport Center. 

During periods of calm, the Forward Supply Unit 
kept its refrigerator half full of blood. Seven days 
before battle roo bottles a day were flown in until it 
was fully stocked, which usually meant over 800 
pints. In addition, stocks of plasma, serum, and 
saline and sulfonamide preparations were augmented. 
The Advance Blood Bank was situated 5 miles be- 
hind the front line, whereas the Main Supply Section 
was about 20 miles behind. 

As soon as serious resistance was encountered, one 
Field Ambulance opened out as a Surgical Center 
and a landing strip was prepared close to it for the 
evacuation of casualties by air. Transfusion stores 
were carried back and forth from the Main Supply 
Section by ambulance planes. 

STEPHEN A. ZIEMAN, M.D. 


Cade, S.: War Surgery in the Royal Air Force. Brit. 
J. Surg., 1944, 32: 12. 


Excluding major catastrophies, such as collisions 
in midair, power dives to earth or into the sea, and 
the burning of the plane in air, where death is in- 
stantaneous or occurs within a few hours, and exclu- 
sive of fractures (mentioned only in connection with 
discussions of organization of the services), the con- 
ditions arising in connection with the operations of 
the R.A.F. which require surgical aid are burns, 
wounds, frost-bite, immersion injuries, and head 
injuries. 

The burns typically coming to treatment in the 
R.A.F. are relatively small in extent, localized to the 
hands and face, and of second or third degree. They 
are largely let alone at first, but provision is made 
for warmth (wrapping up), oxygen, morphia, plas- 
ma, and vaseline or antiburn jelly (3 per cent sul- 
fonamide in a water-soluble base). For hand burns, 
the Stannard glove, containing weighed amounts of 
one of the sulfonamides, may be applied at once. 
Later there is instituted either the ‘closed method” 
with tannic acid, or other coagulant, or, in burns 
of the face, hands, genitals, and perineum, the ‘‘open 
method” with vaseline-gauze, tulle grass, saline 
packs, and C.T.A.B. in lanette wax, and with local 
application of sulfonamides. Early skin grafting and 
the institution of preferably active motion, or at 
least fixation of the hand in the functionally correct 
position, are important. Penicillin is mentioned en- 
thusiastically. 

Wounds in the R.A.F. are classified into multiple 
foreign-body injuries, in which healing is perfect and 
return to duty is permitted without the attempt to 
remove all of the embedded fragments, flak injuries, 
machine-gun bullets, cannon shell, and hand grenade 
and bomb explosion products. In these cases severe 


injuries seem to predominate, ranging in gravity all 
the way.up to cases in which whole parts of the body 
are blown away or must be immediately amputated, 
and in which resuscitation itself becomes a major 
problem. However, by means of early surgical at- 
tention, a more generous use of immobilization with 
plaster casts, chemotherapy (penicillin seems likely 
to alter the established principles for the treatment 
of war wounds), conservative excision, adequate 
drainage and early rehabilitation, some surprising 
recoveries have been attained. In the air force am- 
putations are delayed when possible, as the injuries 
are so apt to be multiple. 

Seventy-five per cent of the cases of frostbite in 
air-crews are mild and recover rapidly. In most 
cases exposure of the affected part was deliberate 
and careless; mechanical failure of the oxygen supply 
or of the heating accounted for some of the cases. 
Remarkable reduction in the incidence of frostbite 
in the air-crews, amounting to virtual abolition, has 
been achieved gradually by preventive measures, 
education, and technical improvements. Recent ex- 
perience in the R.A.F. supports the view that eleva- 
tion of the limb, avoidance of trauma, and “cooling” 
of the affected parts lead to the minimal loss of 
tissue. Cooling of the frostbitten part can be 
achieved by means of ice packs, a stream of cold air 
from a fan, or iced saline packs; better still, how- 
ever, by simple exposure to room temperature. 

In immersions the injury sustained depends upon 
the temperature of the water, the length of time of, 
exposure, and the associated trauma; however, there 
is usually added the general effects of exposure, and 
concomitant shock. The feet, ankles, and legs are 
the parts most commonly involved. Treatment con- 
sists in general measures to combat shock, elevation 
of the affected limbs, cooling by exposure to room 
temperature, and surgical cleanliness. 

A study of head injuries sustained in flying by 
members of air-crews reveals some interesting points; 
during the first two years of the war, 1,545 cases 
were recorded. Head injuries alone, or in associa- 
tion with other, perhaps multiple, injuries, but with- 
out maxillofacial involvement, accounted for 75 per 
cent of these patients. Maxillofacial injuries, on the 
other hand, were relatively rare, accounting for only 
162 of the total of 1,545 injured. The combination 
of head and maxillofacial injuries was equally small, 
comprising 166 of a total of 748 survivals. None of 
the maxillofacial injuries proved fatal. On the whole 
the heaviest mortality has been in cases of skull 
fracture, especially when complicated by other in- 
juries; however, of the patients who survive the 
immediate effects, about 74 per cent are returned to 
flying duties, the majority within a period of two 
months or less. These results compare favorably 
with the end-results of other injuries. 

On the whole, the advances made in the treatment 
of injuries of all kinds, as sustained by fliers, seem 
due to provision for the earliest and best possible 
treatment. Facilities provided by the Royal Ai 
Force for its air-crews in special surgical depart- 
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ments for injuries resulting from flying and from 


enemy action, exceed even those of teaching hos- 


pitals in peacetime. The final aim and object is to 
obtain the maximum operational efficiency in the 
shortest possible time. W. BreNNAN, M.D. 


OPERATIVE SURGERY AND TECHNIQUE; 
POSTOPERATIVE TREATMENT 


May, H.: Closure of Defects of the Lips with Com- 
posite Vermilion Border-lined Flaps. Ann. 
Surg., 1944, 120: 214. 

Defects of the lips not suitable for direct closure 
may be repaired by the rotation of composite ver- 
milion border-lined flaps. Vertical lip defects may 
be repaired in accordance with the principles of 
Estlander’s operation, which is particularly adapt- 
able for closure of triangular defects of the lower lip. 
The flap is pedicled and contains the coronary ar- 
tery. To overcome vertical shortness and to enable 
full opening of the mouth, an additional operation is 
necessary. This requires the switching of triangular 
flaps. Defects of the lower lip and chin are best re- 
paired when they appear triangular in form (Burow) 
or heart-shaped (Dieffenbach). Triangles of skin 
and muscle are excised from the nasolabial region 
with the base of the triangle in line with the ver- 
milion border. The mucous-membrane floor is in- 
cised and, if necessary, turned outward to lengthen 
the vermilion border. The cheek flaps are mobilized 
by means of an incision along the gingiva-buccal 
sulcus which is carried to the anterior border of the 
masseter muscle. These flaps are then anchored into 


a b 


Fig. 1. a, Triangular defect of the lower lip not larger 
than one-half the width of the lip. The defect includes 
the lower border of the left corner of the mouth. To close 
the defect, a vermilion border-lined flap is to be rotated 
from the upper lip and the nasolabial region. The pedicle 
of the flap containing the coronary artery is to replace the 
corner of the mouth. The flap should be made one-half as 
wide as the defect in order to shorten the upper and lower 
lips proportionately. 6, The flap is rotated into the de- 
fect. The secondary defect is closed by suturing the 
wound edges together. 


Fig. 2. a, Reconstruction of corner of the mouth in 
those cases in which the pedicle of the flap (Fig. 1) forms 
the new corner of the mouth. The vertical shortness is 
overcome by switching triangular flaps. Flap (a) is ex- 
changed with flap (c); flap (b) with flap (d). Thus not 
only the oral orifice is widened, but a more natural corner 
of the mouth is achieved. (Courtesy of J. B. Lippincott Co.) 


position with oblique sutures to the gums. This is 
followed by closure of the triangles in layers, forma- 
tion of the vermilion border, and connection of the 
flaps in the midline. Finally, the wound is drained 
from the lower vertical edge. 

Large irregular defects involving the entire lower 
lip and chin are best closed by means of lined flaps 
from other parts of the body. If the defect can be . 
made triangular, a modification of Dieffenbach’s 
operation is recommended. 

BENJAMIN G. P. SHAFrRoFF, M.D. 


Young, F., and Favata, B. V.: ‘‘Suture’’ of Wounds 
by Plasma-Thrombin Adhesion. | ar Med., Chic., 
1944, 6: 80. 


This report is an evaluation of the efficiency of 
plasma clot as a means of artificially producing rapid 
adhesion of wound surfaces. The method has been 
used in traumatic lacerations in which there is little 
or no tension on the wound edges; as a skin “‘suture”’ 
in clean surgical incisions; to promote adhesion when 
large wound surfaces are in contact, as in radical 
mastectomy; and as a means of fixation of free skin 
grafts. 

This method is a simulation of the normal process 
of wound healing. The formation of fibrin occurs 
early in clean wound healing; the fibrin acts as a 
binding agent between the wound surfaces. 

Over a period of years various investigators have 
studied the use of plasma clot as a suture material. 
It has been found effective but to have less tensile 
strength than the usual fine sutures of silk or surgical 
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gut in common use. The main disadvantage when 
the plasma was allowed to clot spontaneously or 
when this action was accelerated by various tissue 
extracts was the slow formation of the clot. Con- 
comitantly, progress has been made in the purifica- 
tion and isolation of thrombin, and through its use 
rapid clotting of plasma can be obtained. In fact, 
the speed of clot formation can be adjusted as de- 
sired by varying the concentration of thrombin used. 
Moreover, since thrombin was found to be nontoxic 
when applied to the surfaces of wounds, it can be 
safely used for fibrin suture. 

The artificial formation of fibrin in wounds is sim- 
ple. The surfaces of the wound are first flushed with 
plasma. It is not necessary that the plasma be 
autologous. The plasma used has been the stock 
pooled plasma from a plasma bank. Excess is 
avoided, since this will result in a gelatinous mass of 
clot, which on contraction releases an undesirable 
amount of fluid. 

After plasma has been evenly distributed over the 
wound surfaces, thrombin solution of the desired 
concentration is sprayed on the wound with syringe 
and needle. The surfaces of the wound are quickly 
adjusted and held in apposition steadily and evenly 
for about two minutes, or for a period of about twice 
as long as is necessary for fibrin to form from the 
solution of the strength being used. It is important 
to realize that any movement of the wound surfaces 
or edges during this part of the procedure will result 
in failure of adhesion. Time must be given for the 
thorough precipitation of fibrin and its attachment 
to the wound surfaces. As previously mentioned, the 
tensile strength of plasma clot is not great. After a 
few minutes have elapsed for fibrin formation one 
can exert moderate pull on the wound without the 
occurrence of separation. If greater pull is exerted, 
one can see the fibrin strands stretch and finally 
rupture. It is therefore usually advisable to support 
wounds sutured in this manner by compression 
dressings and to prevent motion for a few days. 
Motion should not be allowed too soon, since the 
healing process can be disrupted even up to fourteen 
days. 

Adherence of wound edges or surfaces can be 
readily accomplished by the use of plasma and puri- 
fied thrombin. The fibrin fixation artificially pro- 
duced in this way has less tensile strength than 
ordinary suture material; for this reason use of 
plasma-thrombin adhesion of wounds should be 
limited to those wounds in which tension does not 
exist. 

Plasma-thrombin adhesion has been found useful 
(1) as the sole fixation for traumatic lacerations, 
(2) as a skin closure where a particularly fine scar is 
desired, (3) as a method of producing adhesion be- 
tween the flaps and the chest wall in radical mast- 
ectomy, and (4) as an adjunct in free skin grafting. 

No untoward results have been observed in 69 
cases in which the plasma-thrombin method of ad- 
hesion of wounds has been used. 

Joun E. Kirkpatrick, M.D. 


Coller, F. A., Crook, C. E., and Iob, V.: Blood Loss B cluc 
in Surgical Operations: Chairman's Address, grea 

J. Am. M. Ass., 1944,126:1. 193. 
The amount of blood lost during surgical opera- F ope 
tions of various types has been measured and re- — gree 
ported by a number of observers. The facts dis- B dan, 
closed by these observations have not been generally — 8 
recognized, nor has their practical importance been § glob 
sufficiently emphasized. In order to bring attention F "ot 
to this technical problem, the literature on it has — 4m¢ 
been reviewed and further studies have been made as 
are here reported. Shock appearing during and after J 2nd 
operation is still the apprehension of the surgeon and F ton 
a menace to the patient. During the past three years B Secu 
an enormous amount of investigation on the subject § stuc 
of shock has added materially to our knowledge of it. B the 
One fact, however, remains clear: there is no single — 498 
reliable test or clinical sign of impending shock, Bf Hub 
especially in anesthetic and postanesthetic states, f hem 
By the time shock is recognized as such it is well B Swe! 
established. Our ability to treat shock has improved, f stud 
but it is far from satisfactory. The earlier the treat- J foun 
ment is instituted the better the results, and if its F Per 
advent is anticipated it may be prevented far easier F The: 
than it may be cured. Though there are no positive the 1 
early tests of impending shock, there is a large back- F : © 
ground of clinical observation from which to deduce — @tte! 
that shock will appear under certain circumstances f @v« 
—burns involving 20 per cent or more of the body § !0ss: 
surface, severe dehydration, multiple fractures and !¢ 
wounds, crushing injuries, exposure to cold air or im- fluid 
mersion in cold water, and extensive blood loss. It B 42¢s' 
is well known that shock develops more readily with chan 
a given injury if there exists malnutrition or starva- F #00 
tion, anemia, dehydration, physical or mental ex- the s 
haustion, chronic illness, or prolonged bed rest. that 
With these facts available, one should be able to — ‘usta 
anticipate and usually prevent shock in the surgery of as: 
in civilian hospitals. chan, 
In 1924 Gatch and Little reported the first study plasn 
of blood loss during some of the more common Le 
operations in general surgery in which accurate — ™ent 
measurements of the losses were made. They point- chare 
ed out that the amount of blood lost in the ordinary F #5 5° 
laparotomy is not great but that in operations in-f @ bo 
volving extensive dissection the loss may be exces- — '@ur 
sive. They concluded that a patient in fairly good — ™¢as 
physical condition could lose from 600 to 700 cc. of ff thral 
blood without any apparent harmful effect on the — #001 
postoperative course. Likewise, an adult in good shoul 
health does not manifest any serious effect from § ‘wal 
hemorrhage until the amount of blood lost is between and ¢ 
800 and 1,000 cc. Alexander Blain in 1920, in com- f Whol 
menting on his experience with 3,000 transfusions, Wang 
stated that the amount of blood lost at operation Is for de 
often several times greater than that estimated by loss « 
the surgeon. He urged the preoperative correction B Ment 
of anemia and the immediate replacement of blood ag 
lost during operation and condemned delay in giving . € lo 
blood transfusions until after shock had developed. lood 
Coller and Maddock in 1932 measured blood loss ot 


during some of the ordinary operations and con- 
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cluded that the amount of blood lost is always 
greater than the surgeon estimates. Windfeld in 
1937 made direct measurements of blood loss during 
operations and concluded that the loss is often far 
greater than supposed, so that without appearing 
dangerous it may reduce the volume of the circulat- 
ing blood considerably. Determination of hemo- 
globin concentrations before and after operation did 
not give quantitative information regarding the 
amount of blood lost. Pilcher and Sheard in 1937 
estimated the blood loss by a photelometric method 
and found that the average loss from prostatic resec- 
tions was 479 cc. This finding stimulated efforts to 
secure better hemostasis, and in a second series 
studied, after alterations were made in the technique, 
the average loss was reduced to 291 cc. A group of 
49 general surgical cases was studied for comparison. 
Hubly in 1937 used this method to determine the 
hemostatic effect of congo red. White, Whitlaw, 
Sweet, and Hurwitt in 1938 made an exhaustive 
study of blood loss in neurosurgical operations. They 
found that in the course of extensive intracranial] 
operations the average loss was from 500 to 1,500 cc. 
They concluded that these patients rarely develop 
the typical shock state unless the loss is over 1,200 
cc. or unless the loss is rapid. They urged greater 
attention to hemostasis at the expense of time and 
advocated discontinuance of the operation if the 
loss exceeded 1,200 to 1,500 cc. Stewart and Rourke 
in 1938 studied changes in the blood and interstital 
fluid resulting from surgical operation and ether 
anesthesia. They pointed out that the hematocrit 
changes induced by trauma and blood loss of opera- 
tion are not proportional to the blood loss and that 
the structurally important elements of blood plasma, 
that is, protein, sodium, and chloride, are accurately 
sustained by the body. They emphasized the fallacy 
of assuming a quantitative relationship between the 
changes in the concentration of hemoglobin or 
plasma protein and changes in the plasma volume. 
Leriche and Vasilaros in 1939 reported measure- 
ments of the blood loss in 29 operations of diverse 
character. They concluded that a loss even as small 
as 500 cc. of blood is not a matter of indifference to 
a body which is called on to effect the repair of 
trauma and disease. Nesbit and Conger in 1941 
measured the blood loss associated with transure- 
thral prostatectomy and stated that this determina- 
tion is easily carried out at the time of operation and 
should be made a routine procedure, so that un- 
toward blood losses may be immediately appreciated 
and corrected by transfusion. They urge the use of 
whole blood to replace the blood loss accurately. 
Wangensteen in 1942 described a gravimetric method 
for determining the status of hydration and blood 
loss during operation. He advocated the replace- 
ment of minor blood loss by an amount of plasma 
from 100 to 200 cc. greater than the blood lost, or if 
the loss is excessive it should be replaced by whole 
blood. He found the average blood loss from gastric 
resection to be from 300 to 500 cc. In 1942 Buxton 
and White measured the blood loss in 109 patients 


undergoing operations on and in the thorax. The 
loss in these operations was exceptionally large, 
averaging about 700 cc. for each stage thoracoplasty, 
1,600 cc. in lobectomy, and about the same for pneu- 
monectomy. Large transfusions during operation 
were advised. Oppenheim, Pack, Abels, and Rhoads 
in 1944 measured the amounts of blood lost in va- 
rious abdominal operations and described a simpli- 
fied method for carrying out this technique. The 
amount of blood lost was not excessive. However, 
they believed that a transfusion of from 500 to 600 
cc. of blood during the operation is of great benefit 
to patients operated on for cancer of the gastroin- 
testinal tract. They advised the routine determina- 
tion of blood loss, especially in elderly patients with 
cardiovascular insufficiency, in order to prevent the 
administration of unnecessarily large amounts of 
fluid. 

In table I in the original article are shown the 
blood losses from 626 operations collected from the 
data of these authors. The cases are grouped accord- 
ing to the types of operation, and the maximal, 
minimal, and average losses are given. It was the 
unanimous conclusion of all who studied this prob- 
lem that the blood losses in nearly every operation 
were greater than expected by the surgeon. The con- 
stant ooze of blood from large vascular fields leads 
to a large loss, of which the surgeon is frequently not 
cognizant. Accurate measurement of blood loss 
leads to an appreciation of the importance of better 
hemostasis. Nevertheless at times, in spite of every 
effort at hemostasis, the loss will still be large and 
transfusions should be planned in advance. 

Analysis of the literature impresses one with the 
fact that not enough emphasis has been placed on the 
relation of the amount of blood lost to the total 
blood volume. Since the blood volume varies with 
the weight of the patient, it makes a vital difference 
whether a given amount of blood is lost from a large 
adult or from a small child. In table 2 are shown 
some figures illustrating the relationship of a 100 cc. 
blood loss to the blood volume in patients of differing 
weights. Blood comprises 77.7 cc. per kgm. of body 
weight in the male and 66.1 cc. per kgm. in the 
female. For all practical purposes one thirteenth of 
the body weight is blood, and cells make up 45 per 
cent of the blood volume in men and 4o per cent in 
women. A simple method of calculating blood vol- 
ume is to allow 30 cc. of blood for every pound, or 
75 cc. for each kilogram of body weight. Stewart 
and Rourke showed blood loss in terms of percentage 
of total blood volume but did not comment on its 
critical relation to weight. Nadal pointed out the 
important relationship between the size of the pa- 
tient and the amount of blood that could be lost be- 
fore signs of shock would appear. 

Since several of the preceding studies were carried 
out in the University Hospital, Ann Arbor, Mich- 
igan, the surgical staff has come to realize the im- 
portance of a knowledge of blood loss during opera- 
tion. Further investigations have been made to 
stress the necessity of admitting that blood will be 
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lost, that its approximate amount should be known 
and that it should be replaced by blood. Fifty cases 
were studied, and 42 have been selected for presenta- 
tion. The method used for determining blood loss 
was essentially that of Gatch and Little with the 
following exceptions: 

1. Oxyhemoglobin was measured in the Evelyn 
photoelectric colorimeter. 

2. The fluid from aspirator bottle, instrument, 
and glove washings was kept separate from the 
washtub fluid. 

3. The sample from the 50 liters of washtub fluid 
was taken directly from the washtub before the 
drapes and gauze sponges were removed. Con- 
trolled washings, with known amounts of blood on 
sample outfits of drapes and sponges, yielded an 
average recovery of 95 per cent. The detailed 
method was as fllows: 

“With Evelyn’s method, oxyhemoglobin was de- 
termined on the solution containing equal volumes 
of the following fractions: 

1. Fluid from drapes and sponges extracted in 
washing machine in 50 liters of distilled water for 
two hours. 

2. Aspirated fluid and water used to wash instru- 
ments and gloves diluted to 5 liters, or to 10 liters if 
necessary, and finally diluted 1 : 10, or 1:5, with 
distilled water. The solution was centrifuged to 
clarify it and diluted 1 : 1 with distilled water. 

The patient’s preoperative concentration of hemo- 
globin was determined at the same time. 

Calculations: 

Gm. Hb lost=Gm. % Hb. from blood curve x# 


Hb lost — 
pt’s. preop. Hb — 


The cases here presented were selected for study 
on the basis that because of their character a high 
blood loss might be expected, and that they were 
limited chiefly to five categories to facilitate com- 
parison. Particular interest was centered in changes 
in the blood picture associated with hemorrhage. 
Therefore many patients whose blood loss was mini- 
mal were excluded from the presentation. Conse- 
quently the blood loss in these groups does not rep- 
resent average results from routine operations of 
their types. The operations were performed by ten 
surgeons from the resident staff. 

In tables 3 to 8 are shown measured blood loss and 
its percentage of total blood volume, intravenous 
solutions given in the operating room, blood trans- 
fusions given during or immediately after operation, 
and the degree of hypotension stated in terms of 1 to 
4 plus, in patients during various types of operation. 
In table 3 the blood loss from radical mastectomy 
is slightly higher than found by others, but, since 
these operations are always accompanied by such 
losses, transfusion during these operations has been 
made a routine at the University Hospital by the 
staff. Patient 27 developed a moderate hypotension, 
which was corrected by transfusion of blood equal in 


cc. blood lost” 


amount to the loss. In table 4 the blood loss asso- 
ciated with thyroidectomy is shown. These patients 
all presented large, recurrent, or unusually toxic 
goiters, and the average blood loss was much higher 
than found in routine thyroidectomies. In 2 in- 
stances the loss was above 25 per cent of the blood 
volume, but the surgeon realized this fact and re- 
placed the lost blood by transfusion during the 
operation. 

In table 5 is shown a group of patients presenting 
difficult technical problems in surgery of the biliary 
tract. Many had been operated on previously. The 
majority were jaundiced, and in all the common 
duct was explored or reconstructed. The operations 
were long and the blood loss averaged nearly 600 cc. 
Case 41 is of interest since the blood loss of 1,065 cc. 
represented 41 per cent of the blood volume: the 
patient was emaciated and weighed only 86 pounds 
(39 kgm.). This patient developed an alarming shock 
state from the operative trauma, blood loss, and bile 
peritonitis, and was given 3,000 cc. of blood in the 
next forty-eight hours, after which convalescence 
was relatively uneventful. Contrast this 41 per cent 
loss with that of case 21, in which a larger amount 
of blood, 1,455 cc., was lost, the latter amount rep- 
resenting only 27 per cent of the total blood volume. 
Both cases required extensive replacement by blood. 
In operations of this character performed on under- 
nourished and jaundiced patients, one should always 
plan on adequate replacement of the blood loss. The 
routine immediate replacement of blood in these pa- 
tients was found to be inadequate at the time of this 
study, and the authors have since planned for a 
liter of blood to be given during operation. 

Table 6 presents studies of blood loss in 12 cases of 
cancer of the rectum treated by a single stage ab- 
dominoperineal resection. The losses in this group 
averaged 410 cc., the principal loss resulting from 
the perineal dissection. While this loss is not great 
it should always be replaced by blood, as so many of 
these patients are malnourished, anemic, and de- 
hydrated (Miles regimen). The occurrence of hypo- 
tension in these patients (case 26) was thought to 
be of anesthetic origin. Table 7 presents 3 compli- 
cated gastric resections accompanied by a blood loss 
averaging 600 cc. In table 8 is shown the relatively 
large losses resulting from operation in which large 
body surfaces are opened. This blood loss is from 
multiple small rather than from single large vessels. 
The use of gauze packs as hemostatic agents tends 
to obscure hemorrhage rather than control it. Table 
3 is a similar example of operations on large body 
surfaces. 

Concurrently with the blood-loss determinations, 
observations were made of changes in hematocrit 
and hemoglobin and plasma-protein concentration 
before and after operation. These findings are listed 
in relation to blood loss in table 9, and deductions 
from them agree with those of Stewart and Rourke. 
There was found no correlation between the amount 
of blood lost and the simultaneous changes in hema- 
tocrit, hemoglobin, and concentration of plasma- 
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protein immediately before and following oper- 
ation. 

These determinations, therefore, cannot be used to 
estimate the need for blood-volume replacement dur- 
ing and after operation. Obviously, it follows that if 
one wishes to know the amount of blood lost in any 
operation one must depend on direct measurement. 
This approach is not often practical, in which event 
one must rely primarily on a knowledge of average 
losses to provide a basis for the replacement of blood 
loss during operation. Additional blood may be 
given if the clinical state of the individual demands 
it. 

The authors believe that even minimal blood loss 
retards convalescence: that all loss over 300 cc. in 
healthy adults should be replaced, and that all blood 
loss in operations on aged, undernourished, seriously 
ill, or bedfast patients should be replaced with equal 
quantities of blood. Joun J. Matoney, M.D. 


McClure, R. D., Warren, K. W., and Fallis, L. S.: 
Intravenous Pectin Solution in the Prophylaxis 
and Treatment of Shock. Canad. M. Ass. J., 1944, 
51: 200. 


Pectin solution was administered intravenously as 
a blood substitute to 275 patients. In the majority 
of cases it was given prophylactically during some 
major surgical procedure on the gastrointestinal 
tract. All solutions were carefully prepared by the 
method of Hartman and were tested for osmotic 
pressure, viscosity, specific gravity, and pH. The 
importance of carefully controlled preparation of the 
solution is emphasized. The amount of solution ad- 
ministered varied between 200 and 1,600 cc., with 
the most frequent dose being 800 cc. Results were 
evaluated by the course of the blood pressure and 
pulse during operation, and by the presence or 
absence of shock postoperatively. Measured by 
these standards the results were good in 75 per cent, 


fair in 20 per cent, and poor in 5 per cent of the - 


patients. 

The untoward effects of pectin administration are 
discussed. Rouleaux formation follows and persists 
for at least twenty-four hours but causes no detect- 
able symptoms. The sedimentation rate rises in all 
cases. Only 2 patients in a series of over 300 mani- 
fested any evidence of reaction. Purpura was not 
observed with dosages suitable for the prophylaxis of 
shock, although it occurred following large daily 
doses for other purposes. Tissue deposition has been 
reported following the administration of more than 
4,000 cc. of commercially prepared pectin. 

It is concluded that pectin, though inferior to 
blood or plasma, appears to be of more value than 
glucose or saline solution in the prophylaxis of shock 
in extensive surgical procedures. It is nontoxic and 
nonantigenic in quantities of from 1,000 to 1,500 
cc., which are usually required to maintain the blood 
pressure in the presence of shock-producing condi- 
tions. Untoward effects appear only after the intra- 
venous injection of amounts in excess of 4,000 cc. 

Joun L. Lrnpqurst, M.D. 


ANTISEPTIC SURGERY; TREATMENT OF 
WOUNDS AND INFECTIONS 


Byrne, J. J.: Grease-Gun Injuries. J. Am. \/. Ass., 
1944, 125: 405. 

A case presented by Smith is discussed, in which 
grease was accidentally injected into the base of the 
left index finger under 7,000 pounds of pressure. 
The subsequent course is followed. Two cases re- 
ported by Brooke and Rooke and 2 cases reported by 
Mason and Queen are abstracted in this article. 

The author presents the case of a man who 
accidentally had grease injected into his left 4th 
finger. The subsequent clinical and laboratory find- 
ings are presented and discussed very fully, and 
practically a day-by-day follow-up of the case is 
given. The author believes that pressure, chemical 
irritation of the grease, and secondary infection are 
the three factors which may devitalize tissue in the 
acute phase of this type of injury. If the original 
pressure does not cause irreparable damage, the 
grease may act further as an irritant and set up sub- 
sequent acute reactions. In the chronic phase of. 
these injuries, most of the grease is encapsulated in 
chronic inflammatory tissue, or may be slowly re- 
moved by phagocytosis. Encapsulated grease may 
not remain inert in the tissue, but may cause a for- 
mation of tumors. Microscopic examination of 
these tumors reveals whorls of fibroblasts with foam 
cells, plasma cells, polymorphonuclear cells and 
some lymphocytes, monocytes, and giant cells. 

The best treatment is prophylactic. Once an in- 
jury has occurred, expectant and conservative treat- 
ment should be followed in the form of bed rest, 
sedation, and massive dressings at room tempera- 
ture. No hot dressings should be used as this may 
lead to gangrene. Longitudinal incisions are of 
doubtful value in removing the widespread grease. 
Surgery should be limited to the removal of slough- 
ing tissue and/or incision of fluctuant areas when ab- 
scesses develop. Early amputation is not recom- 
mended. A _ general anesthetic is recommended. 
Procaine digital block is condemned. Subcutaneous 
oleomas should be removed under a general anes- 
thetic in a bloodless field. When overlying skin is 
involved, it should be sacrificed and the resultant 
defect repaired with free or pedicled skin grafts. 

RicHarpD J. BENNETT, JR., M.D. 


a J. A., Ill., and Andrus, W. DeW.: A 

mparison of Various Types of Local Treat- 

aan in a Controlled Series of Experimental 

Burns in Human Volunteers. Ann. Surg., 1944, 
120: 377. 


In order to evaluate the efficacy of 12 different 
local treatments of burns, the authors have produced 
82 bilateral, symmetrical burns in 41 human volun- 
teers with the use of a simple apparatus consisting of 
a hollow metal plate of almost exactly 10 square cen- 
timeters of area through which live steam is passed. 
When such a device, of constant temperature and 
area, is applied to symmetrical points on the anterior 
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aspect of the thighs for the same length of time, as 
determined by an electric timer by which tenths of 
seconds were easily measured, the resulting burns 
should be very nearly alike in every way, including 
depth. As proved by biopsy, the fluorescein test, and 
by the nature of the subsequent healing process of 
uncomplicated lesions, these areas were deep second- 
degree burns. Without fail, all lesions showed vesi- 
culation in twenty-four hours. 

For the twenty-four hours following the produc- 
tion of these lesions, dry sterile gauze was used as a 
covering; it was secured by adhesive tape and com- 
pletely closed the areas. The twenty-four-hour de- 
lay before the administration of definite therapy was 
chosen in order to stimulate accidental burns, since 
these were frequently seen after some time had 
elapsed. Following removal of the initial dressing, 
all vesicles were opened under sterile technique, and 
the areas were débrided in the majority of instances. 
Routine cultures were taken at this time. One burn 
was then selected at random for definite therapy 
with one agent, and the contralateral area was used 

_as a control, a different therapeutic preparation be- 
ing employed. 

The results of the following treatments were 
studied: sulfafilm, control film (without sulfona- 
mides), tannic acid, boric-acid ointment, boric-acid 
ointment combined with the oral administration of 
sulfadiazine, triple dye, vaselined gauze, triethanol- 
amine-sulfadiazine with methocel, penicillin oint- 
ment, fibrin film, and sulfadiazine-gelatin. 

The best results as measured by the rapidity of 
healing, absence of symptoms, and freedom from all 
complications were encountered in the group treated 
with a sulfonamide-impregnated plastic film. The 
next best method of treatment, which was very 
nearly as efficacious, was the local administration of 
a bland ointment combined with the oral adminis- 
tration of sulfonamides. 


The value of the use of the sulfonamides either - 


locally or systemically was clearly demonstrated in 
the control of infection, while the evidence of sensi- 
tivity resulting from their local application was 
minimal, and believed to be of no practical sig- 
nificance. 

The importance of restricting the frequency of 
dressings was confirmed, as there was a direct rela- 
tionship between the rate of healing and the number 
of times the dressings were removed. Under the con- 
ditions of the experimental series, the lesions which 
were not débrided healed as well and as rapidly as 
those from which all nonviable tissue was carefully 
removed. 

The authors’ experience in this series of experi- 
mental burns gives additional evidence for the 
abandonment of any type of treatment with eschar- 
otic agents. 

The authors suggest that so-called second-degree 
burns should be carefully described as to their depth 
to facilitate greater accuracy in comparing the re- 
sults obtained in series reported in the literature. 

Josepu K. Narart, M.D. 


Gardiner, R. H.: Intraperitoneal Chemotherapy. 
Brit. J. Surg., 1944, 32: 49. 

No method of effectively combating peritonitis by 
a direct attack had been devised before the introduc- 
tion of the sulfonamide drugs, which are successful 
in a large majority of cases if used intraperitoneally. 
Diversity of bacterial flora and the presence of a 
large quantity of free pus interfere with the action 
of the sulfonamides in peritonitis. 

Sulfanilamide and sulfapyridine appear to be the 
drugs of choice, and sulfapyridine shows the slowest 
absorption rate and the lowest toxicity of any so far 
employed. On the average, 15 gm. is the dose of the 
sterilized powder recommended, but 25 gm. or more 
may be inserted if profuse suppuration is present. 

Contaminated wounds treated with an emulsion of 
sulfonamide powders will heal by first intention in 
the large majority of cases. 

Intraperitoneal chemotherapy should now be in- 
cluded in the armamentarium of all emergency sur- 
geons. This is borne out by the reports showing a 
fall in the mortality rate of appendicitis and its 
complications, and other acute abdominal condi- 
tions when it is employed. 

Encouraging results appear to accrue from its use 
in intestinal obstruction necessitating bowel resec 
tion, but further investigation is necessary. 

The whole course of large-bowel surgery may be 
altered by the use of intraperitoneal chemotherapy, 
and the axial anastomosis become a safe method and 
the one of choice for the reconstitution of bowel 
continuity. Care in diagnosis, preoperative and 
postoperative treatment, and technique is essential, 
and chemotherapeusis is only an adjunct to these. 

Howarp A. McKnicut, M.D 


Ellis, F. A.: The Potential Danger of the Topical 
Use of Sulfathiazole; Report of 16 Cases of 
Sensitization to Sulfathiazole. South. M. J., 
1944, 37: 493- 

Within the last year Ellis has seen 16 patients who 
were thought to be sensitive to sulfathiazole locally 
or internally. Fifteen gave positive patch tests to 
sulfathiazole ointment, and 1 was not tested because 
the generalized eruption did not clear up sufficiently 
before the patient was lost from observation. Two 
patients developed a generalized dermatitis imme- 
diately following the ingestion of sulfathiazole. 
Later, 1 took sulfadiazine without difficulty. 

It has been suggested that sulfathiazole ointment 
should not be used for more than five days and that 
the use of this ointment in eczematous eruptions 
without infection is of no value, but is prone to sensi- 
tize the patient to sulfathiazole. The local use of 
sulfonamides may sensitize the individual and per- 
haps later preclude internal sulfonamide therapy in 
far graver diseases. This form of medication should 
be used only for short periods and then only when 
there is an active pyogenic or other infection which 
is known to respond to local sulfathiazole therapy. 

There is some evidence that a vehicle containing 
lanolin or cholesterol compounds may increase the 
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possibility of sensitization to sulfathiazole and to 
the base. The use of ‘‘band-aids” inpregnated with 
sulfathiazole as recommended by several reliable 
pharmaceutical firms may cause more harm than 
good. The local use of proprietary medicaments 
containing the sulfonamides is also dangerous and 
should be prohibited. Intranasal therapy with solu- 
tions of sulfathiazole may sensitize the patient. 
J. M. Mora, M.D. 


Kirby, W. M., and Hepp, V. E.: Treatment of 
Osteomyelitis of the Facial Bones with Penicil- 
lin. J. Am. M. Ass., 1944, 125: 1019. 


In spite of sulfonamide therapy, osteomyelitis of 
the facial bones, either as a postoperative complica- 
tion or as an extension from diseased sinuses, results 
in a mortality of 80 per cent, particularly when there 
is associated infection of the brain and meninges. 

After seeing a small series of cases, the author 
recommends that the patients be treated exclusively 
with penicillin for a period of from three to four 
weeks until sequestration of the devitalized bone is 
complete. Prolonged treatment with larger doses of 
penicillin is more effective than treatment withsmaller 
doses, which was usually followed by relapses. The 
dosage of penicillin recommended is 200,000 units 
daily, given by continuous intravenous drip for from 
ten to fourteen days. Thereafter, 15,000 units are 
administered intramuscularly every three hours for 
from fourteen to twenty-one days. The sequestra 
are then removed surgically and penicillin therapy is 
continued for seven postoperative days. 

The organisms responsible for the osteomyelitis of 
the facial bones in this series were the anaerobic non- 
hemolytic streptococci and the coagulose-positive 
staphylococcus aureus. This combination of penicil- 
lin therapy and surgery appeared to cause a drastic 
reduction of the mortality rate. 

BENJAMIN G. P. SHarrrorF, M.D. 


Jeffrey, J. S., and Thomson, S.: Fenicillin in Battle 
Casualties. Brit. M.J., 1944, 2: 1. 


This report summarizes the effect of penicillin in 
the treatment of soldiers wounded on the Italian 
front from January to June, 1944. Penicillin was 
used at a few selected forward stations in the forward 
area. In place of sulfanilamide, a mixture of 
penicillin-sulfathiazole powder (5,000 units of peni- 
cillin per gram of sulfathiazole) was insufflated into 
the wound. The recognized surgical principles of 
wound treatment were in no way abandoned. 

In one series of cases, 50 per cent of the débrided 
wounds insufflated with penicillin showed no growth 
on culture at the base hospital five days later. The 
technique of penicillin insufflation varied with the 
nature of the wound. Dirty superficial wounds re- 
ceived one daily insufflation for two days and were 
then sutured on the third day after frosting with the 
powder mixture. Perforating wounds were sutured 
with fine rubber tubes leading down into the sinus, 
and 3 cc. of penicillin (250 units per cubic centimeter) 
were instilled through each tube for four days. 


One base hospital reported that there were no 
failures when 110 superficial wounds were sutured 
and given one insufflation of penicillin-sulfathiazole 
powder. From the same hospital failures were re- 
ported in 23 per cent of 68 superficial wounds 
sutured after the application of sulfanilamide. 

Twenty-five cases of large shell wounds of the 
buttocks or thighs were treated by suture and drain- 
age tubes through which instillations were made. As 
a result of this form of treatment, 70 per cent of the 
wounds healed in ten days. Previously, the healing 
time was at least forty days. 

Penicillin was found to be of great value in the 
management of hemothorax or empyema. For these 
conditions local instillations into the pleural cavity 
were essential because systemically the penicillin did 
not get through the pleural barrier in sufficient con- 
centration. If the treatment consisted of aspiration 
alone, 60,000 units of penicillin dissolved in from 30 
to 60 cc. of water were instilled at the end of aspira- 
tion. With this method of treatment the incidence 
of rib-resection operations for empyema decreased. 

Gas gangrene which usually resulted in a 50 per 
cent mortality was reduced to 25 per cent when 
penicillin was used in combination with surgery and 
antiserum. Penicillin was also found to be superior 
to the sulfonamides in the treatment of head wounds 
involving the scalp and brain. It was not used in the 
treatment of penetrating wounds of the abdomen 
because it was believed that physiological causes 
were responsible for the high percentage of deaths 
rather than infection. 

BENJAMIN G. P. SHAFiRorr, M.D. 


Kepl, M., Ochsner, A., and Dixon, J. L.: Two Cases 
of Clostridium-Welchii Infection Treated with 
Penicillin. J. Am. M. Ass., 1944, 126: 96. 


The development of gas gangrene in a traumatic 
wound depends on four factors: (1) contamination 
of the wound with soil or foreign bodies containing 
clostridia, (2) inadequate blood supply to the af- 
fected part, (3) inadequate débridement, and (4) 
conditions in the wound for anaerobic growth. A 
combination of these four factors in a given patient 
will almost invariably give rise to clinical gas gan- 
grene. 

Once clinical gas gangrene has fully developed, 
the only known treatment is radical surgery, laying 
the affected parts wide open and many times, of 
necessity, doing a high guillotine amputation in 
order to save the patient’s life. 

Any chemical or biotic substance which will in- 
hibit the growth of clostridia in traumatic wounds 
would be of inestimable value in saving limbs and 
lives. 

The discovery of the action of penicillin and its 
use in experimental clostridium-welchii infections 
held promise that this drug would be of value in such 
infections. As animal experiments are inconclusive 
in regard to human therapy, it remains for the 
clinician to put penicillin to the final test in regard to 
its efficacy in the treatment of gas gangrene. 
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Of 2 cases of clostridium-welchii infection, one was 
treated locally with calcium penicillin and the other 
systemically with sodium penicillin and locally with 
calcium penicillin. Careful bacteriological studies 
showed persistence of the clostridium welchii in the 
case of cellulitis treated with calcium penicillin 
locally, while the use of penicillin systemically and 
locally, combined with guillotine amputation, caused 
the disappearance of the beta-hemolytic streptococ- 
cus and the clostridium welchii from the spreading 
infection. After the oral administration of sulfadia- 
zine, beta-hemolytic streptococci could not be recov- 
ered from the blood stream. It must be emphasized 
that good surgery was the deciding factor in the 
second case, and that penicillin is of most benefit 
when used in conjunction with good surgical prin- 
ciples. J. M. Mora, M.D. 


ANESTHESIA 


Hudon, F.: Four Hundred and Ten Cases of Goiter 
Under General Anesthesia with Penthothal. 
Current Res. Anesth., 1944, 23: 211. 


Four hundred and ten cases of goiter were anes- 
thetized with sodium pentothal at the Hotel Dieu in 
Quebec. Preoperative medication included 1% 
mgm. of nembutal the night before and % gr. of 
morphine with 1/150 gr. of atropine one hour before 
surgery. Two and one-half per cent solution of 
pentothal was given by means of the Luer-Lok 
syringe on a tubing and the Luer-Lok adapter to the 
needle. From five to eight minutes were allowed to 
put the patient to sleep; meanwhile doses of 100 
mgm. or 5 cc. were injected at atime. Laryngoscopic 
airways were kept available for emergencies. Pen- 
tothal was found to lower the metabolism, the pulse 
and respiration gradually becoming slower during 
the operation. 

Four men died after the operation, one of cardiac 
syncope the day following, a second from broncho- 
pneumonia on the fourth day, a third also from 
bronchopneumonia, and a fourth from tracheal com- 
pression from a large hematoma plus cord spasm 
caused by the irritation. Atropine was given to 
avoid laryngeal spasm. Oxygen was used at the 
slightest sign of cyanosis, and morphine doses were 
held down to a minimum. 

The author believed that pentothal sodium was 
indicated in the toxic thyroid because it decreases 
the metabolism, is well tolerated by the patient, and 
considerably lowers the postoperative hyperthyroid 
crisis. Mary Karp, M.D. 


Adams, R. C.: Pentothal-Sodium Intravenous 
Anesthesia in Peace and War. J. Am. M. Ass., 
1944, 126: 282. 


This month marks the end of the first decade since 
the clinical introduction of pentothal sodium. Dur- 
ing each of these ten years, the use of this anesthetic 
has increased generally throughout the country, and 
in each year changes in our attitude toward its use, 
its scope, and its administration have occurred. It is 


now known that it is not detoxified by the liver or 
kidneys and does not affect the metabolic process of 
the body in general. It can be used with safety after 
the solutions have been mixed for as long as forty- 
eight hours. It is usually administered in a 2.5-per 
cent concentration. Its margin of safety is wide. 
Workers with the drug vary in their opinion as to its 
scope of usefulness. The author discusses its ad- 
ministration for intra-abdominal operations and for 
operations in regions in which the reflexes are par- 
ticularly hyperactive, such as the nose, throat, 
larynx, and anal region. He questions the advisa- 
bility of using it for operations of this type. He sug- 
gests the administration of oxygen throughout, or 
oxygen and nitrous oxide in 50-per cent concentra- 
tion. 

The field of usefulness of pentothal sodium has 
been extended to various methods of anesthesia and 
it is recommended in conjunction with local infiltra- 
tion, block anesthesia, and local anesthesia in the 
very nervous patient, and to supplement local anes- 
thesia that is wearing off or that has not been ade- 
quate. It is also recommended in a combined tech- 
nique with block of the abdominal wall, or inter- 
costal block for abdominal operations. It has been 
used for induction in an inhalation or an ether anes- 
thesia, and in combination with topical anesthesia. 

Its contraindications include very young children, 
patients with degenerative diseases of the myo- 
cardium, particularly if dypsnea is present, and oper- 
ations in which the integrity of the airway cannot be 
assured. 

The simplicity of equipment, the ease of trans- 
portation, and the fire-proof qualities of this sub- 
stance have caused its use in World War II to be an 
enviable one. It is now believed that it can be used 
in the shocked patient if smaller doses are admin- 
istered; if shock is controlled, when possible, before 
anesthesia is begun; if consideration is taken of the 
amount of morphine which has been given before the 
administration of this drug, and if airways and oxy- 
gen equipment are available. An anesthetist trained 
in the uses of the method and the effects of the drug is 
important to its safe administration. Its wartime 
usefulness includes its administration for preliminary 
débridement of bomb-burned victims and persons 
who have sustained minor war injuries. When shock 
was minimal, intravenous anesthesia did not appear 
to aggravate the shock further. The drug is not 
contraindicated when patients are undergoing treat- 
ment with the sulfonamide compounds. The total 
dosage varies from 1,000 to 2,000 mgm. The value 
of the method in military surgery up to the present 
phase of World War II is rather gratifying. 

Mary Karp, M.D. 


Lemmon, W. T., and Hager, H. G., Jr.: Continuous 
Spinal Anesthesia; Observations on 2,000 Cases. 
Ann Surg., 1944, 120: 129. 


The observations and impressions in 2,000 con- 


tinuous spinal anesthesias are reported by the au- 
thors. Because of its low toxicity, procaine hydro- 
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chloride was the agent used in all but 1 case. The 
advantages of the method include the ability to ob- 
tain an adequate length of time and an adequate 
level of anesthesia. Aspiration of the spinal fluid 
containing the drug promotes rapid recovery from 
the effects of the drug. 

The technique of administration was described in 
detail with stress on the need for making and main- 
taining a good puncture. Preliminary medication 
consisted of the hypodermic injection of morphine 
sulfate (gr. 1%) and scopolamine hydrobromide 
(gr. 1/100) one hour before operation. Subsequent 
doses of morphine were given as the need for seda- 
tion exerted itself. If the preliminary doses of 
ephedrine had been given with procaine for skin 
anesthesia, it was seldom necessary to add vasocom- 
pressor drugs during the course of anesthesia or 
operation. Among the 2,000 cases, only 3 were un- 
satisfactory. One patient developed uncontrollable 
coughing during the course of apulmonary lobectomy. 
Faulty technique caused failure in the 2 other cases. 

The ages of the patients varied from two days to 
eighty-seven years. The authors found the procedure 
very satisfactory in children, the success depending 
upon the liberal use of morphine in multiple small 
doses. The total dosage per case averaged 210.9 
mgm., the smallest dose being 20 mgm. and the largest 
2,200 mgm. Five per cent solution of procaine in 
spinal fluid was used. Additional doses were prepared 
in sterile distilled water or normal saline solution. 
The incidence of headaches following continuous 
spinal anesthesia was about the same as that fol- 
lowing the use of single-dose spinal anesthesia, and 
averaged about 3.1 per cent. The incidence of urin- 
ary retention was 3.3 per cent, not including the 
cases in which it was prolonged and indwelling 
catheters were used. Forty-five cases of pulmonary 
complications occurred. Twenty-seven of these were 
bronchopneumonia; 11, lobar pneumonia; 5, atelec- 
tasis; and 2, pulmonary embolism. One patient 
developed anesthesia of the upper lip; this disap- 
peared in two days. No other neurological com- 
plications occurred. 

The authors strongly recommend the procedure be- 
cause of its adequacy, safety, and controllability. 

Mary Karp, M.D. 


Hinebaugh, M. C., Jr., and Lang, W. R.: Contin- 
uous Spinal Anesthesia for Labor and Delivery. 
A Preliminary Report. Ann. Surg., 1944, 120: 143. 


A malleable steel needle, of the type used by 
Hingson and Edwards, is inserted into the sub- 
arachnoid space through the first and second lumbar 
interspace for continuous spinal anesthesia during 
labor and delivery. The agent used is 1.5 per cent 
metycaine in Ringer’s solution. The standard dose 
is 1 CC. or 15 mgm., repeated as necessary, usually in 
from twenty-five to forty minutes. The height of 
anesthesia should be 2 or 3 cm. above the umbilicus. 
Any additional height may cause the danger of 
cessation of the uterine contractions. The dosage 
given was adequate to produce anesthesia but com- 


Fig. 1. Sagittal section of a pregnant woman showing 
spinal needle in place between the first and second lumbar 
vertebrae. Note the needle’s proximity to (1) the eleventh 
and twelfth thoracic nerves which carry uterine sensory 
fibers, and (2) the second, third, and fourth sacral nerves 
— carry sensory fibers from the cervix and lower birth 
canal. 

Puncture of the dura at a higher level might result in 
injury to the spinal cord. Motor fibers, not shown, are in- 
volved if the anesthesia blocks the sixth or higher thoracic 
nerves. (Courtesy of J. B. Lippincott Co.) 


plete motor paralysis did not occur. The needle was 
withdrawn when the patient was placed on the de- 
livery table, although the authors believe that a 
split mattress would make it possible to permit the 
needle to remain in situ during the entire delivery. 

Complete relief of pain was obtained in 40 cases, 
or 80 per cent, and partial relief was obtained in 8 
cases, or 16 per cent; in 2 cases the anesthesia was a 
complete failure. Twelve per cent of the patients 
required inhalation anesthesia for delivery. Dis- 
lodgment of the needles occurred in 3 cases. The 
labor did not appear to be lengthened. The cervix 
should be dilated 4 cm. and completely effaced be- 
fore the method is instituted in the nullipara; a 
dilatation of 2 cm. is satisfactory in the multiparous 
woman. There was no interference with the fre- 
quency and force of the uterine contractions. Cer- 
vical dilatation seemed to be accelerated. The 
normal mechanism of second-stage labor was in 
most instances delayed. Ninety-eight per cent of the 
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cases had operative intervention in the second stage, 
86 per cent by low forceps, and 12 per cent by mid- 
forceps. Midforceps seem to be the rule in occiput- 
posterior positions because the relaxed pelvic floor 
permits extension of the head with resultant arrest. 
The third stage proceeded normally. No case of re- 
tained placenta occurred. There was less bleeding 
than when other methods were used. Ninety per 
cent of the mothers reacted favorably to the method 
and were enthusiastic over the relief of pain. No 
alteration of the blood pressure occurred. 

Twenty-two women, or 42 per cent, experienced 
rather severe but transient headaches which were 
relieved by mild analgesics. No adverse effect was 
found to occur upon the fetus. The indications in- 
clude prematurity, heart disease, hypertensive tox- 
emia, pulmonary disease, and previous cervical, and 
vaginal repair. Contraindications include deform- 
ity, local infection, marked obesity, sensitivity to the 
drug, emotional instability, severe anemia, non- 
engagement of the presenting part, cephalopelvic 
disproportion, known fetal deformity, placenta 
previa, and internal podalic version. 

The method is time-consuming and requires con- 
stant personal supervision. It is both unfair and 
dangerous to give the initial injection and place the 
responsibility for its continuation in the hands of an 
intern or nurse. Mary Karp, M.D. 


Ivy, A. C., Goetzl, F. R., and Burrill, D. Y.: Mor- 
phine-Dextroamphetamine Analgesia: The An- 
algesic Effects of Morphine Sulfate Alone and 
in Combination with Dextroamphetamine in 
— Human Subjects. War Med., Chic., 1944, 

: 67. 

This investigation was undertaken to prove 
whether the administration of dextroamphetamine 
with morphine would influence the analgesic action 
of morphine in human subjects. It is known that 
epinephrine has analgesic properties and that the 
analgesic action of morphine is enhanced in the dog 
and the mouse by dextroamphetamine; therefore it 
was hoped that with the combined administration of 


morphine and dextroamphetamine, it would be pos- 
sible to relieve pain in man without producing con- 
siderable cerebral depression. 

Twenty-one healthy medical students were used 
as subjects, 12 of whom served twice. Sixteen re- 
ceived 16 mgm. of morphine sulfate and 17 received 
a combination of 16 mgm. of morphine sulfate and 
20 mgm. of dextroamphetamine sulfate. Pain 
threshold, blood pressure, pulse rate, choice reaction 
time, and flicker-fusion frequency threshold were de- 
termined in each subject shortly before the injection 
and at thirty-minute intervals and two and one-half 
hours after the injection. 

It was clear that dextroamphetamine enhanced 
the analgesic effect of morphine and at the same time 
tended to diminish and postpone side effects which 
might be undesirable, such as nausea, vomiting, 
drowsiness, and general depression. In determina- 
tions of choice reaction time, both groups showed 
improvement. In the flicker-fusion tests, however, 
the morphine produced a definite lowering of the 
flicker-fusion frequency threshold, which indicated 
less efficient performance at the same time. A slight 
rise in blood pressure was observed at the thirtieth 
and sixtieth minutes in almost all of the subjects 
given morphine, with a drop in pressure apparent 
only at the ninetieth minute. The combination pro- 
duced a pronounced rise in the systolic blood pres- 
sure, going as high as 35 minims of mercury in 
I patient. 

From all subjective and objective evidence it is 
clear that in normal subjects dextroamphetamine 
enhances, on the average, the analgesic action and 
decreases the cerebral depression due to morphine. 
It tends to counteract and possibly delay the onset 
of undesired side effects. It is believed that physi- 
cians may make use of the combination of drugs ex- 
perimentally in selected cases. Dextroamphetamine 
should not be used in doses larger than 20 mgm. 
because of its effect on the blood pressure in some 
patients. Its use should be counteracted in patients 
with hypertension and delirium. 

Mary Karp, M.D. 
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ROENTGENOLOGY 


McCort, J. J.: Roentgen Features of Chronic Tuber- 
culous Peritonitis. Arch. Surg., 1944, 49: 91. 


Tuberculous peritonitis may be divided into two 
main types, acute and chronic. There are two varie- 
ties of the acute type: the miliary and the localized. 
In a small percentage of the localized type of peri- 
tonitis, the tubercles break down and invade the 
greater part of the peritoneum and thus give rise to 
chronic peritonitis. Acute localized peritonitis is 
usually found in children. No roentgenological 
studies of this form have been reported. 

Chronic tuberculous peritonitis is considered by 
pathologists to be a secondary infection in all cases. 
It may develop by one of three routes: (1) perfora- 
tion, (2) lymphatic channels, and (3) blood stream. 
At the Massachusetts General Hospital, Boston, in 
the past five years, 17 cases of tuberculous peritonitis 
were found among 182,320 admissions. In 3 the 
diagnosis was made on clinical grounds alone and in 
14 on the basis of laboratory findings. 

In the wet form of tuberculous peritonitis, the 
plain roentgenogram taken in an early stage of the 
disease usually shows ascites with a low-grade ileus. 
A diffuse haziness of the abdomen is seen with ob- 
literation of the outline of the psoas muscles and the 
subperitoneal fat. The small intestine, which is us- 
ually filled with gas, appears to be floating freely in 
the abdomen. The diaphragm is elevated. In the 
dry form of tuberculous peritonitis, the plain roent- 
genogram shows evidence of ileus alone. The small 
intestine is drawn up high in the abdomen. Exami- 
nation of the colon by the barium-enema method is 
more informative. In tuberculous peritoni*is the 
intestinal wall is rigid, with areas of narrowing and 
areas of dilatation, and the bowel is freely movable 
in the peritoneal cavity. In roentgenograms taken 
after evacuation of the barium-sulfate enema, there 
is normally a descent of the entire transverse colon, 
but in tuberculous peritonitis there is little or no 
change in the position. Adhesive bands may be 
found retracting the intestinal wall. 

Of greatest value is the study of the small bowel. 
The first abnormality noted is the rapid passage of 
barium, only about six minutes being required for 
transit. Rigidity and fixation of the loops of the 
small intestine are marked and there is little change 
in their position. The small intestine is shorter and 
occupies a smaller space than normal. In the inter- 
vening space, the barium-filled loops of small bowel 
may be slightly widened and irregular because of the 
presence of fluid and fibrin between the peritoneal 
surfaces. The arrangement of the loops of the small 
bowel is irregular and bizarre. Abnormal segmenta- 
tion of the barium-filled small bowel indicating a dis- 
turbance of the intestinal motility may also be dis- 
tinguished. 
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The differential diagnosis is discussed. Six cases 
of tuberculous peritonitis are presented, in 3 of which 
the preoperative diagnosis was suggested by the 
roentgen appearance of the large and small bowel. 

Haroip C. Ocusner, M.D. 


Ochsner, H. C.: Cholecystography with Beta-(4- 
Hydroxy -3.5- Di- Iodophenyl) - Alpha Phenyl 
Propionic Acid. Gastroenterology, 1944, 3: 23. 

The author gives a brief historical review of chol- 
ecystography beginning with February, 1924, when 
Graham and Cole announced the revolutionary dis- 
covery of the use of calcium tetrabromphenolphtha- 
lein for intravenous cholecystography. The various 
contributions that followed have given rise to a vol- 
uminous literature. The drug that proved to possess 
the widest margin of safety was sodium tetraiodo- 
phenolphthalein which could be administered by the 
intravenous, or preferably the oral, route. This drug 
has been used almost exclusively since 1925. 

In 1940 Dohrn and Diedrich reported their ex- 
perimental work with another substance, the beta- 
(4-hydroxy-3.5-di-iodopheny])-alpha phenyl] pro- 
pionic acid, which they called “biliselectan’” but 
which in this country is known under the trade name 
of priodax (Schering). Several articles appeared since 
then dealing with the clinical aspect of its use. All 
writers appear to have been impressed by the relia- 
bility of this new contrast medium and by the low 
incidence of toxic reactions. 

The author himself has previously reported his 
favorable experience with 300 cases and now he ex- 
tends his observations to 600 cases. 

Since priodax is largely excreted in the urine, its 
only contraindication is serious renal disease, es- 
pecially when there is retention of metabolites. 

A single dose of 3 gm. is given, taken in the form 
of 6 tablets, each containing 0.5 gm. of the radio- 
paque substance. The author believes that the dou- 
ble dose in heavier patients is unnecessary. The pro- 
cedure otherwise remains the same as with previous 
cholecystographic media. 

In 56 per cent of the examined 600 patients, there 
was no reaction; in 5 per cent the reaction was mild; 
and in 39 per cent it was somewhat more pronounced. 
Nausea occurred in 24.6 per cent (in a very few cases 
there was vomiting) ; diarrhea in 14 per cent; abdom- 
inal pain in 9 per cent; and pain on urination in 5 
per cent. In several cases there was an association 
of two or more symptoms. 

The visualization of the gall bladder has been 
definitely superior to that obtained previously by 
the author when using the divided double dose of 
sodium tetraiodophenolphthalein. Confusing shad- 
ows in the intestine which were sometimes trouble- 
some with the old dye were absent because of the 
predominant excretion of this new medium through 
the urinary tract. 
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A statistical compilation revealed that the visuali- 
zation of the gall bladder was excellent or good in 67 
per cent of the total cases, with presence of stones in 
7.7 per cent, and poor in 13.5 per cent, with stones in 
47 per cent; in 18.5 per cent there was no visualiza- 
tion, with stones in 34 per cent of this group. 

Slightly more than ro per cent of the patients ex- 
amined were operated upon. Surgical confirmation 
was satisfactory in all but 4 (6.3 per cent of the oper- 
ative group). In these, the gall bladder had been 
functioning normally, but evidence of cholecystitis 
was found by the pathologist. 

The conclusions are reached that (1) priodax is a 
reliable cholecystographic medium which produces 
gall-bladder shadows of excellent density; and (2) 
its administration is associated with fewer and less 
intense reactions than have occurred with sodium 
tetraiodophenolphthalein. T. Leucutia, M.D 


McCort, J. J., Davidson, C. N., and Walton, H. J.: 
Determination of the Placental Site in Bleed- 
ing during the Last Trimester of Pregnancy. 
Am. J. Roentg., 1944, 52: 128. 


Maternal mortality in placenta previa is reported 
in the literature as from 1 to 10 per cent. Therefore, 
it is readily understood why bleeding in the last tri- 
mester of pregnancy is a source of worry to the obste- 
trician. 

An excellent historical review is given of placental 
visualization by means of roentgen rays. One of the 
first feasible clinical methods was demonstrated by 
Ude, Weum, and Urner in 1934. They found that a 
diagnosis of placenta previa could be made on the 
finding of a soft-tissue mass between the fetal head 
and the maternal bladder, after the bladder had been 
filled with opaque media. The normal average dis- 
tance between the fetal head and bladder was 1 cm. 
One drawback to the Ude ef a/. method was that a 
definite diagnosis could not be made when the pla- 
centa was implanted on the posterior wall of the 
uterus with only a margin or a few cotyledons over- 
hanging the os. 

In the same year (1934) that Ude e¢ al. made their 
studies, Snow and Powell demonstrated that the 
placenta could be visualized in a lateral view of the 
abdomen. No special apparatus or technical studies 
were necessary. All that is required is a soft-tissue 
technique (300 ma.-sec., 36 in. distance and kilovolts 
to vary with the patient’s thickness) instead of the 
usual lateral abdominal technique. A bright light is 
used to visualize the placenta and the soft tissue of 
the abdomen. In addition, experience in the inter- 
pretation of such films is required. 

A restudy of 132 cases at the University of Mary- 
land Hospital, from November, 1938 to February, 
1943, was done. A correct diagnosis was made in 
87.8 percent. A correct negative diagnosis was made 
in 97 per cent of this group. A negative diagnosis is 
just as important as a positive one because the obste- 
trician can then allow the patient to go to term with- 
out worry of a sudden fatal hemorrhage. Marginal 
placenta previa was diagnosed correctly in 60 per 


cent of the cases. In addition to diagnosing placenta 
previa, the obstetrician may be able to locate the 
position of the placenta, in the event that a cesarean 
section is indicated. 

The technique used by the authors is described. 
An anteroposterior and lateral abdominal film is 
taken, with 300 ma.sec., 36 in. distance, Potter- 
Bucky diaphragm, and from 65 to 75 kilovolts, the 
variation depending upon the thickness of the ab- 
domen. The average thickness of the placenta is 6 cm. 

The placenta was visualized in the majority of the 


- cases by using the soft-tissue technique. In doubtful 


cases a pneumocystogram was done. Air is preferred 
to opaque media for insertion into the bladder be- 
cause it is cheaper, nonirritating, and offers more 
contrast. 

In placenta previa or low implantation of the 
placenta the vesicocephalic measurement is 2 cm., 
whereas the normal is 1.2 cm. An additional roent- 
gen sign is the displacement of the bladder to either 
side when the placenta is on the lateral uterine wall. 

The authors point out that roentgen examination 
for placenta previa does not eliminate the value and 
necessity of doing a sterile pelvic examination. Both 
examinations are complementary. 

Maurice D. Sacus, M.D. 


Auerbach, O., and Stemmerman, M. G.: The 
Roentgen Interpretation of the Pathology in 
Pott’s Disease. Am. J. Roentg., 1944, 52: 57. 


The classical roentgen signs of Pott’s disease are 
the narrowing. of the intervertebral disc and the 
collapse of the vertebral bodies, with or without the 
shadow of a cold abscess. During the past ten years 
the authors repeatedly found that these signs repre- 
sent only part of the picture and that often the 
tuberculous involvement of the spine is considerably 
more extensive than could be suspected from the 
roentgen examination alone. The purpose of the 
present article is to try to co-ordinate these dis- 
crepancies. 

The study is based on a material of 1,545 autopsy 
examinations performed at Sea View Hospital, 
Staten Island, New York, the presence of Pott’s dis- 
ease being observed in 132 cases (g per cent). Of 
the 132 patients, 100 had had roentgen examinations 
of the spine, usually less than six months before 
death, so that a comparison of the pathological and 
roentgen findings could easily be accomplished. 

The age distribution ranged between two and 
sixty-seven years, with 35 per cent of the patients 
being in the second and third decades of life. Fifty- 
five per cent were negroes, 43 per cent whites, and 
2 per cent Chinese. Since at this institution the ratio 
of negroes to whites in the general autopsy material 
represented as 4 to 7, this preponderance of negroes 
appeared the more striking. 

Of the 132 cases, 49 (37 per cent) were undiag- 
nosed during life, although the presence of the lesion 
was suspected in 18. There was an active chronic 
pulmonary process in only 35 (26 per cent) of the 
cases, a urogenital tuberculosis in 38 (29 per cent), 
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and both chronic and urogenital tuberculosis in 11 
cases. 

The number of vertebrae involved also varied. 
In only 6 of the 132 cases was there involvement of a 
single vertebra. In 39 (30 per cent) two adjacent 
vertebrae were affected; in 24 (18 per cent) three 
adjacent vertebrae, and in 63 (48 per cent) more than 
three. In the last group, the disease was usually, but 
not always, found in contiguous vertebrae. The most 
severe case showed a contiguous extension from the 
fifth cervical vertebra to the coccyx. The lower dor- 
sal and lumbar vertebrae were most frequently in- 
volved, followed in order of incidence by the sacral, 
lower cervical, and upper cervical vertebrae. 

From the pathological standpoint it is important 
that the affected bone may assume two forms: a 
productive (sclerotic) and an exudative (caseous, 
destructive) form. If multiple vertebrae are in- 
volved, the two forms may be found to occur in 
combination. 

From the roentgen standpoint, it is the destruc- 
tive type of Pott’s disease that acquires the well 
known classical appearance. When the vertebral 
body is collapsed and the intervertebral disc is de- 
stroyed the diagnosis is simple; when the caseous 
process is limited to the central portion of the verte- 
bra or its small parts, the diagnosis may be more 
difficult, but the general clinical appearance of the 
patient and the demonstration of sinuses and fistu- 
las, etc., in the end will aid to clarify the situation. 
However, in the essentially productive type of Pott’s 
disease, experience shows that a roentgen diagnosis 
is well-nigh impossible. In the authors’ series, the 
destructive form of Pott’s disease remai:.ed roent- 
genologically undiagnosed in only 10 per cent of the 
cases, but the productive form was not recognized in 
a single instance, although at autopsy it was found in 
25 per cent of all the examined cases. 

In order to discover some signs that could be used 
roentgenologically to diagnose the productive type 
of Pott’s disease, the authors made numerous roent- 
genograms of hemisections of spines taken at au- 
topsy. They found, under these roentgenologically 
ideal conditions, one change which occurred rather 
constantly. This change appeared in the form of 
“sclerosis,” or an area of increased density, corre- 
sponding exactly to the diseased areas noted grossly, 
although pathologically these areas were nothing 
more than marrow spaces filled with granulation 
tissue and caseous material. In reviewing the roent- 
genograms taken before death with this change in 
mind, the authors were still unable to detect any- 
thing of diagnostic significance. It is possible, how- 
ever, that with a more specialized technique, and 
especially with serial roentgenograms, one may ob- 
tain better results. The demonstration of certain 
complications of Pott’s disease may also assume, in 
this respect, added importance. Such complications 
are the cold abscess which was noted in 96 per cent of 
the authors’ cases at autopsy, and the tuberculosis 
of the ribs which occurred in 18 per cent of the cases. 

T. Levcutta, M.D. 


Pendergrass, E. P., Hodes, P. J., and Griffith, J. Q.: 
Effect of Roentgen Rays on the Minute Vessels 
of the Skin in Man. Am. J. Roentg., 1944, 52: 123. 


A preliminary study is reported on the immediate 
effect of roentgen rays on the minute vessels of the 
skin in man. 

For this experimental study there were 84 white 
ambulatory patients. The extensor skin surface of 
each patient’s midforearm was studied. Two areas of 
about 2 sq. mm., 4 inches apart, were marked off and 
studied. Precautions were taken to protect the fore- 
arm even against minor injury. A capillary count 
was taken in the morning after breakfast. One fore- 
arm was subjected to irradiation and the other was 
used as a control. Irradiation was given about one 
hour after the normal capillary count. A second and 
third capillary count was made six and twenty-four 
hours, respectively, after irradiation. A final count 
was then made after a drop of histamine, 1/1000, 
was injected near the area being studied. 

Patients were divided into four groups, according 
to the type of irradiation used. Technical factors 
used in the first three groups were almost alike, 
namely, 200 kv., an oil-immersed tube with equiva- 
lent inherent filtration of 0.25 mm. of copper, 0.5 
mm. of copper plus 2 mm. of aluminum filtration, 20 
ma., except in the third group in which 5 ma. were 
used. In the first group the target skin distance was 
15 cm., with a 444 roentgen per minute output. 
Short-tube skin distance was selected for high in- 
tensity. In the second group, the skin target dis- 
tance was 50 cm., witha 52 roentgen per minute out- 
put. In the third group at 50 cm. skin target dis- 
tance and with 5 ma., the output was ro roentgens 
per minute. For the fourth group, a Chaoul contact- 
therapy unit was used operating with 50 kv., 4 ma., 
2 mm. of nickel inherent filtration, and skin target 
distance of 3 cm; the output was 300 roentgens per 
minute. 

The patients in all four groups were given irradi- 
ation amounting to from 300 to 333 roentgens per 
2-sq.-cm. area at one sitting. 

In Group I in which a short skin target distance 
was used (333 roentgens in three-quarters minute) 
the skin capillaries were dilated in six hours and 
after twenty-four hours most of them had dis- 
appeared. In Group II in which the skin target dis- 
tance was 50 cm. (301 roentgens in seven and two- 
tenths minutes), the capillary dilatation was ob- 
served after six hours and to a lesser extent after 
twenty-four hours. In Group III in which the 
milliamperage was changed from 20 to 5 (308 roent- 
gens in thirty and eight-tenths minutes), no change 
was observed in the skin capillaries after six and 
twenty-four hours. In Group IV, with a Chaoul 
contact-therapy unit (300 roentgens in one minute), 
a moderate capillary effect was noted after six hours, 
which became more marked after twenty-four hours. 

Attention is directed to the differences in response 
of skin capillaries to irradiation. These differences 
are related to the method of irradiation. 

Mavricr, D, Sacus, M.D, 
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Mattick, W. L.: Some Experiences in the Treatment 
of Bronchial Cancer. Am. J. Roentg., 1944, 52: 24. 
One of the greatest difficulties in treating bron- 
chial cancer is our inability to make a sufficiently 
early diagnosis. Another is the tendency of every 
type of bronchiogenic cancer to produce, in addition 
to lymphatic permeation toward the hilar lymph- 
nodes, early and widespread hematogenous dissem- 
ination to distant parts of the body. 

A review of 147 cases observed at the State Insti- 
tute for the Study of Malignant Disease in Buffalo 
showed that approximately from 30 to 4o per cent of 
the patients had demonstrable metastases to the 
hilar nodes, opposite lung, bones, superficial nodes, 
or brain, when first seen. Over one-third were poor 
risks for any therapy. There was left a group of be- 
tween 10 and 15 per cent to whom exploratory 
thoracotomy could be applied, but in these too, for 
one reason or another, surgery was performed rarely. 
Thus most of the patients, either because of neces- 
sity, or desire on their part, were referred for radia- 
tion therapy. 

To date the best results have been obtained from 
200-kv. therapy, although more recently 400-kv. and 
even 1,000-kv. therapy is being applied. The bron- 
chial cancer is crossfired so as to build up a total dose 
of 12,000 roentgens with properly directed and an- 
gulated portals, distributed over two anterior and 
two posterior fields. A supplemental course of simi- 
lar irradiation, after one or two months, through pre- 
viously nonirradiated portals, probably three in 
number, may be given. 

Ina few selected cases, gold radon seeds introduced 
through a bronchoscope may be implanted directly 
into the accessible cancer. 

In 4 cases, all proved histopathologically, lasting 
results ranging from three to five years were ob- 
tained. These cases are described in detail and illus- 
trated with roentgenograms as well as with photo- 
graphs of the histological sections. 

The conclusion is reached that such results, while 
not entirely unusual, are better than indicated in 
many reports of the surgical, radiation, or combined 
treatment of this condition cited in the recent litera- 
ture. T. Levcutia, M.D. 


MISCELLANEOUS 


Rentschler, H. D., and Settle, J. W., Jr.: Treat- 
ment of Impaired Hearing by Radiation of Ex- 
cessive Lymphoid Tissue in the Nasopharynx. 
Pennsylvania M.J., 1944, 47: 985. 


The literature indicates that there is a recurrence 
of the adenoid tissue in 75 per cent of the children 
having tonsillectomies and adenectomies before 
puberty. In many instances, the orifices of the 
eustachian tubes are blocked by lymphoid tissue and 
hearing is impaired. Hearing impairment begins with 
the “high tones” and gradually involves the entire 
speech range. The earlier the treatment is started for 
the defective hearing the better the results that can 
be obtained, 


The authors believe that such conditions can be 
diagnosed early by routine school examinations in 
conjunction with the physician. In those instances 
wherein there is a massive recurrence of lymphoid 
tissue, especially in the lateral walls of the pharynx 
or eustachian tube orifices, surgery is not particularly 
desirable. Lymphoid tissue is radiosensitive. Ra- 
dium, radon, or external irradiation may be used. 
Radium or radon is preferable inasmuch as the ele- 
ment can be placed next to the lesion which mini- 
mizes the amount of radiation given to normal tissue. 
Radon has the advantage over radium in that the 
tubes can be made long enough to fit the lesion, and 
the treatment time is shorter because a greater quan- 
tity of radon can be placed in each tube. A dose of 
2 gm. minutes to either side of the nasopharynx is 
sufficient. This may be repeated after a month, if 
necessary. 

External irradiation has the disadvantage of being 
protracted and it is difficult to hold a child’s head 
still. However, the mother, properly protected, can 
hold the child’s head. The irradiation that normal 
tissue receives is negligible. Treatment with 200 kv., 
1 mm. of copper plus 1 mm. of aluminum filtration 
at 50 cm. focal skin distance, and 100 roentgens to 
two lateral 6 by 8 cm. fields for four consecutive days 
is usually sufficient. 

Thirty-five patients received radiation therapy for 
impaired hearing associated with nasopharyngeal 
lymphoid hyperplasia. Sixteen patients were be- 
tween the ages of seven and nineteen years; 8 had 
their hearing restored to normal; and 7 had some 
improvement in their hearing. One patient with a 
history of maStoidectomy ten years previously and 
progressive deafness failed to respond to the treat- 
ment. Five case histories are presented. 

Maurice D. Sacus, M.D. 


Simchowitz, H. C.: German Radiotherapy in 1942 
and 1943. Brit. J. Radiol., 1944, 17: 216. 


The author, after a lapse of two years, has just 
received Volumes 72 and 73 (1942 and 1943) of 
Strahlentherapie. A reading of the published articles 
gives the impression that while British radiotherapy 
was advancing rapidly, German radiotherapy re- 
mained stagnant. Most of the articles are by Ger- 
man and Austrian authors, with a sprinkling of 
Hungarians and Swiss. It is significant that there is 
no publication at all from the formerly leading Ger- 
man radiotherapy centers in Frankfort (Holfelder) 
or Hamburg (Holthusen), and that Holfelder has 
been “invited” by the German government to go as 
radiotherapist to Posen, in occupied Poland, an 
“honor” which he apparently accepted. 

Briefly, some of the more important articles are 
as follows: 

J. Becker (Heidelberg): Report of the Cancer 
Institute of the University of Heidelberg (on 5,000 
cancer cases treated by radiotherapy alone). The 
five-year cures which Simchowitz compares with 
those of the Christie Hospital and Holt Radium 
Institute of Manchester are as follows: 


Tot 
Bre 
Skil 
Lip 
Flo 
Che 
Tor 
Ra 
alle 
ten 
of 
son 
rad 
rad 
I 
Irr: 
me 
pos 


f 


PHYSICOCHEMICAL METHODS IN SURGERY 81 


Heidelberg Per 
Total cures (of 5,000 cent 
8 


Manchester Per 


cases): 
Breast (operable) 
Skin 


Tongue, anterior 25... 
Tongue, posterior 14. .17 


K. G. ZimMeErR (Berlin): Protective Material in 
Radium Work. Uranium, instead of lead or tungsten 
alloy, is recommended. 

A. Kress (Frankfurt): The Total Radium Con- 
tents of the Human Body. The crematorium ashes 
of a great number of normal individuals (not of per- 
sons dying of radium poisoning) revealed an average 
radioactivity corresponding to 1.0-1.5x10% gm. of 
radium element. 

Ewatp (Heidelberg): Radiotherapy in the Army. 
Irradiation of the spleen (100 roentgens) is recom- 
mended to promote coagulation of the blood, pre- or 
postoperatively, in hemorrhagic diathesis. 


H. BRAUNBEHRENS (Freiburg): X-ray Therapy in 
Salivary Fistula. Since salivary fistula is not an in- 
frequent war injury, particularly in gunshot wounds, 
temporary suppression of the parotid secretion is 
recommended by means of irradiation, which in 
most cases will produce a quick healing of the fistula. 
A dose of 300 roentgens given daily for from five to 
seven days is recommended. No permanent damage 
to the parotid gland has been observed up to the 
time of the report. 

Other articles deal with the treatment of heman. 
gioma, especially in babies, with Chaoul therapy o1 
interstitial radium therapy; also the treatment ol 
spondylitis, humeroscapular periarthritis, Schueller- 
Christian’s disease of the skull, prostatic lesions, 
carcinoma of the esophagus, carcinoma of the vulva, 
and carcinoma of the larynx. Schinz (Zurich) gives a 
very good review of recent advances in experimental] 
cancer research, and Zuppinger (Zurich) discusses 
the implications of the second course of protracted 
fractionated roentgen-ray therapy. 

T. Levucutta, M.D. 
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CLINICAL ENTITIES—GENERAL PHYSIO- 
LOGICAL CONDITIONS 


Thomas, H. B., and Leiphart, C. D.: Septicemia and 
Purpura with Adrenal Hemorrhage in the Adult 
(Waterhouse-Friderichsen Syndrome); the Role 
of the Adrenal Gland in the Production of the 
Syndrome. J. Am. M. Ass., 1944, 125: 884. 


The syndrome of bleeding into the skin and other 
organs, including the adrenal glands, in the presence 
of a severe septicemia is becoming more frequently 
recognized by clinicians both here and abroad. Of 
150 cases that have been reported previously, the 
vast majority occurred in infants and young children. 

After some years of investigation by modern bac- 
terial methods, it seems definitely established that 
the most frequently invading organism is the men- 
ingococcus. It is the growing opinion that the neis- 
seria meningitidis will be indicted as the sole etio- 
logical agent. In the authors’ review of 21 cases in 
adults, including 2 of their own, the meningococcus 
has been cultured or reasonably well identified on 
sections in 16 reports. The meningococcus is not 
universally accepted as the sole etiological factor. 
Lindsay and his associates reported 7 cases in chil- 
dren in which the heart’s blood culture showed 4 to 
be positive to neisseria meningitidis, 2 to haemo- 
philus influenzae, and 1 to neisseria flava II. In case 
2 of Sacks, the postmortem culture revealed a pneu- 
mococcus of type I. The occasional finding of the 
pneumococcus is of great interest because of its char- 
acteristic, like that of the meningococcus, which pro- 
duces purpuric skin lesions. 

The concept that the hemorrhagic destructive 
lesion of the adrenal glands is the cause of the 
dramatic death of the victim has been accepted for a 
number of years. It is the opinion of the authors 
that death occurs from an overwhelming septicemia 
with a superinduced profound state of shock. The 
reason that massive adrenal hemorrhage excites in- 
terest is that it has long been known that loss of the 
adrenocortical hormone produces fatal disorders of 
systemic functions that are identical in most fea- 
tures with those of surgical or traumatic shock. 

In the reported cases of recovery from the Water- 
house-Friderichsen syndrome, the clinical features 
are identical with those that are fatal. It is difficult 
to visualize even mild bilateral hemorrhagic lesions 
of the cortex which could produce such profound 
disturbances in the individual and still allow re- 
covery of complete function. The sequence of events 
in the production of the Waterhouse-Friderichsen 
syndrome is undoubtedly initiated by a bacterial 
invasion of the blood stream. That most cases of 
meningococcic meningitis show a stage of dispersion 
in the blood stream after a period of local infection 
in the upper respiratory tract is generally accepted. 
The cause of the wide hemorrhagic phenomena of 


the skin, adrenal glands, and many other tissues has 
been thought to be the direct action of the bacteria 
or their toxins on the walls of the capillaries. Re- 
moval of the adrenal medulla will produce no definite 
change in the physiology of the animal, and it has 
been noted by many investigators that the surgical 
removal of both adrenal cortices will not produce the 
symptoms of insufficiency for at least several days. 
The clinical evidence for the concept that adrenal 
hemorrhage plays little or no part in the rapid death 
of the patient is furnished by Williams who states 
that adrenal hemorrhage is but an incident in an 
explosive disease that overwhelms all bodily resist- 
ance. The status of the thymolymphatic system 
plays no part in the adult cases. As the adult cases 
are similar to the juvenile, it may be assumed that 
it is almost never a factor. 

The clinical picture is almost the same in adults as 
in children. The most common symptoms are 
malaise, followed by chills, fever, sweating, and 
manifest weakness. General aching with abdominal 
pain or cramps and vomiting occur later. Cyanosis 
and the purpura are the symptoms which cause 
alarm. Laboratory examinations are frequently 
meager and inconclusive because of the short dura- 
tion of the disease. Usually there is a rather accen- 
tuated leucocytosis. Chemical examination of the 
blood reveals the same findings that are gencrally 
found in shock. Rapid diagnosis can be made by 
smears of the purpuric areas. 

The outstanding pathological feature is bilateral 
adrenal hemorrhage. Other postmortem findings are 
hemorrhage into the serosal cavities and intestinal 
tract, pulmonary engorgement and injection of the 
vessels of the brain, and enlargement of the thymus, 
lymph nodes, Peyer’s patches, and spleen. Two 
cases are presented in detail by the authors. 

Therapy falls into two categories, specific and 
supportive. Chemotherapy with sulfadiazine in the 
form of the sodium salt should be given at once. 
About 0.05 gm. per pound of body weight is the 
initial dose to be given intravenously, the total daily 
requirement thereafter being approximately the 
same. The sulfadiazine level should be kept at 15 
mgm. per roo cc. Sulfathiazole is the drug of second 
choice, followed by sulfapyridine and sulfanilamide. 
Polyvalent antimeningococcus serum should be 
started along with chemotherapy in doses of from 50 
to 150 cc. intravenously, repeated every six to twelve 
hours for three doses, and daily thereafter, if neces- 
sary. The intravenous use of meningococcus anti- 
toxin in 100,000 units may be substituted for the 
serum. 

Supportive measures include the use of fluids with 
sodium chloride to combat dehydration, large and 
adequate doses of plasma to combat shock, oxygen, 
and the use of adrenocortical extract to combat the 
capillary permeability. Adrenocortical extract is 
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given twice daily in 10 cc. doses or the equivalent 
dose of the synthetic cortical derivative, desoxycorti- 
costerone. One dose of epinephrine may be given. 
The authors believe that early and less severe cases 
should be given all that modern therapeutics has to 
offer. HersBert F. Tuurston, M.D. 


DUCTLESS GLANDS 


Voltz, C. P., and Smull, K.: Hyperparathyroidism, 
with Failure to Recalcify after Removal of 
Parathyroid Adenoma. Ann. Int. M., 1944, 21: 
320. 

A case is presented in which, five years after.the 
removal of an adenoma for the relief of hyper- 
parathyroidism, recalcification had failed to occur 
even though after the operation there was no 
evidence of recurrent hyperparathyroidism. Failure 
of bone recalcification despite the prolonged normal 
serum calcium level is attributed to the lack of 
increased osteoblastic activity which is suggested 
by normal preoperative and postoperative serum 
phosphatase levels. Wa H. Napter, M.D. 


Reveno, W. S.: Thyrotoxicosis Treated with Thiou- 
racil. J. Am. M. Ass., 1944, 126: 153. 


The effect of thiouracil in the treatment of 9 am- 
bulatory patients with toxic thyroid adenomas was 
studied for a period of eight months. In this series, 
reactions in the form of urticaria, skin rashes, 
agranulocytosis, anemia, edema, or jaundice were 
not observed. The time period before improvement 
became manifest from thiouracil therapy varied from 
two to fourteen weeks. Clinically, 6 of the 9 patients 
showed significant improvement in thyrocardiac 
symptoms and a fall in the basal metabolic rate. 
Three patients failed to respond to thiouracil; one of 
these had received prolonged iodine medication. 
Histologically, areas of hemorrhage and necrosis 
were found in the substance of the gland as a result 
of the thiouracil medication. It also appeared that 
iodine medication inhibited thiouracil hyperplasia of 
the thyroid. BENJAMIN G. P. SHaFtRoFF, M.D. 


Moore, F. D., Sweeny, D. N., Jr., Cope, O., Rawson, 
R. W., and Means, J. H.: The Use of Thioura- 
cil in the Preparation of Patients with Hyper- 
thyroidism for Thyroidectomy. Ann. Surg., 1944, 
120: 152. 


The ideal preparative drug for thyroidectomy 
would be one which so modified the underlying meta- 
bolic abnormality as to bring the patient to the sur- 
geon with no evidence of thyrotoxicosis; this would 
allow him to remove the gland and produce perma- 
nent relief without subjecting the patient to the 
hazards of surgery while thyrotoxic. It was the pur- 
pose of the authors to ascertain to what degree thiou- 
racil was given to 53 thyrotoxic patients as a prepar- 
ation for thyroidectomy. Of these, 34 have come to 
operation and have been followed up long enough 
to form a basis for study. Of these 34, 26 received 
thiouracil as the only preparative drug. The daily 


dose was 0.6 gm. usually administered as 0.2 gm. in 
three doses. As a control series, 35 thyroidectomies 
for thyrotoxicosis, performed in the same hospital 
in the years 1941 and 1942, were selected; the pati- 
ents had been treated with iodine. 

From their careful and well controlled work the 
authors found thiouracil superior to iodine because, 
regardless of the degree of elevation of the metabolic 
rate prior to therapy, it will bring the patient’s basal 
metabolic rate to normal. 

The histological change accompanying this lower- 
ing of the basal metabolic rate is an intensification 
of the hyperplasia seen in the thyrotoxicosis. Thiou- 
racil produces a hyperplastic but nonfunctioning 
goiter. An occasional disadvantage of the use of 
thiouracil in preparing patients for surgery lies in the 
fact that this hyperplasia is accompanied by an in- 
creased vascularity and friability which makes the 
gland more difficult to handle and renders hemosta- 
sis arduous. The increased vascularity is especially 
troublesome if the patient has had a previous thy- 
roidectomy. 

Preliminary or concomitant iodine administration 
delays the thiouracil response. It is possible that 
iodine therapy subsequent to thiouracil treatment 
may play a useful role in reducing hyperplasia and 
vascularity. 

Toxicity not unlike that of the sulfonamides may 
be expected to occur when patients are treated with 
thiouracil. 

Thiouracil, while an improvement over iodine as a 
means of preparing patients for surgery, is not yet 
the ideal drug for this purpose because it increases 
the histological abnormality of the disease. Also, it 
affects only the production of hormone and not the 
underlying etiology of hyperthyroidism. Surgery 
may be rendered difficult because of the increased 
vascularity of the gland, and, lastly, thiouracil is 
toxic to some of the patients. 

O. Latimer, M.D. 


SURGICAL PATHOLOGY AND DIAGNOSIS 


Warren, S., and Ehrenreich, T.: Multiple Primary 
Malignant Tumors and Susceptibility to Can- 
cer. Cancer Res., 1944, 4: 554. 


In a series of 2,829 cancer autopsies, 194 cases of 
multiple malignant neoplasms were encountered, an 
incidence of 6.8 per cent. Together with the series 
previously reported there were 3,907 autopsies with 
an incidence of 6.0 per cent multiple cancers. 

In the group of 194 patients with multiple malig- 
nant tumors there were 131 males and 63 females. 

The average age of the male group was sixty-five 
and two-tenths years; of the female group, fifty- 
six and nine-tenths years; and of the entire group, 
sixty-two and five-tenths years. 

The average duration from onset of the first tumor 
until death was two and seven-tenths years. 

The average interval between successive tumors, 
when it could be determined, was three and one- 
tenth years. 
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Cases of multiple malignant growths occur more 
frequently than the expected incidence based on 
chance alone. 

This greater frequency, calculated as elevenfold, 
may be attributed to susceptibility or predisposition 
to cancer in some persons or groups of persons. 

Joun J. Matoney, M.D. 


Haddow, A., Watkinson, J., Paterson, E., and 
Koller, P. C.: The Influence of Synthetic 
Estrogens on Advanced Malignant Disease. 
Brit. M. J., 1944, 2: 393. 


In the investigation of the mechanism of action 
of tumor-producing compounds it was found that 
many carcinogenic hydrocarbons possess the prop- 
erty of retarding the growth of tissues, both normal 
and malignant. A few of the carcinogenic hydrocar- 
bons possess slight estrogenic activity, while in cer- 
tain cases these two classes show interesting relation- 
ships on chemical grounds. Contrariwise, certain of 
the estrogens exert carcinogenic action in animals. 
The estrogens thus provide an example of com- 
pounds possessing growth-retarding properties and 
properties capable of producing a physiological 
stimulation of growth or the formation of tumors, 
under certain circumstances. 

The authors report the findings in 40 cases of car- 
cinoma of the breast and in 33 cases of malignant 
disease in other organs treated with the synthetic 
estrogens triphenylchlorethylene, triphenylmethyl- 
ethylene, or stilbestrol. 

Of 22 cases of late malignant disease of the breast 
treated with triphenylchlorethylene, 10 showed a 
significant although temporary retardation, or even 
partial regression, of the growth of the tumor. No 
evidence was obtained to suggest that the drug will 
prevent the development of metastases. The initial 
effect of treatment in these cases passes off com- 
paratively rapidly. 

Of 30 cases of advanced malignant disease other 
than cancer of the breast (including carcinomas of 
the skin, maxillary antrum, urinary bladder, ovary, 
rectum, and testis, with reticuloendothelial growths 
and leucemia), similarly treated with triphenyl- 
chlorethylene, only 2 (carcinoma of the bladder and 
carcinoma of the prostate) showed undoubted par- 
tial regression of the tumor. 

Of 4 cases of mammary cancer and 3 cases of 
Hodgkin’s disease treated with triphenylmethy]l- 
ethylene (usually by intramuscular injection) only 
1 (spheroidal-cell carcinoma of the breast) showed 
even a temporarily favorable response. 

Of 14 cases of carcinoma of the breast treated with 
stilbestrol (by intramuscular injection or by mouth 
over a period of several months), 5 showed altera- 
tions in the growth and behavior of the tumor 
similar in nature to those produced by triphenyl- 
chlorethylene. 

The cases reported afford no contribution to effec- 
tive therapy, but the results are of considerable 
fundamental interest, and provide an incentive to 
further investigation. Josep K. Narat, M.D. 


Gill, A. J.: Local Eosinophilia in Malignant Neo- 
plasms. J. Lab. Clin. M., 1944, 29: 820. 

Eosinophile infiltration has been observed in many 
instances in the stromal tissues of a variety of neo- 
plasms. It is most marked and is seen most frequently 
in cases of epidermoid carcinoma of the cervix. The 
neoplasm itself is not remarkable in appearance and 
there is no very impressive histological peculiarity 
which distinguishes such tumors, with the exception 
of the marked local eosinophilia which may be ob- 
served. 

The inflammatory reaction in the stroma of car- 
cinoma of the cervix is somewhat variable, although, 
in most instances there is a rather marked infiltration 
of lymphocytes, plasma cells, and moderate numbers 
of large mononuclear cells. Polymorphonuclear neu- 
trophiles occur with somewhat less frequency. 
Eosinophiles are present in the vast majority of 
cases, but usually are few in number and widely 
scattered. They are probably not much more numer- 
ous than might be expected in many chronic inflam- 
matory processes. In a small percentage of cases 
these cells appear to be absent. However, in another 
small group of carcinomas of the cervix there is an 
infiltration of eosinophiles which is definitely greater 
than that seen in the great majority and which, in a 
few cases, exceeds the number of all other inflamma- 
tory cells present. 

The characteristic lesion of the tvpe under con- 
sideration reveals a moderately undifferentiated epi- 
dermoid carcinoma, in the stroma of which there is a 
dense infiltration of typical eosinophiles. Occasion- 
ally the tumor stroma is entirely obscured by the 
large number of these cells which lie closely packed 
together. 

The causes of the marked local infiltration of 
eosinophiles in some cases of malignant neoplasm are 
obscure. None of the usual explanations for eosino- 
philia seem entirely adequate. It is possible that 
special conditions of necrosis with liberation of pro- 
tein-degeneration products, or unusual bacterial 
infection of ulcerated lesions, or perhaps a strong 
allergic susceptibility of an individual to either pro- 
tein-degeneration products or bacteria may account 
for this phenomenon. It seems much more reasonable 
to assume that the reaction is due to some change, 
probably degenerative, in the tumor or in the tissue 
of the host, or in both. This may not be different 
from an allergic reaction of the host to a protein 
antigen. 

What is thought to be a significant degree of local 
eosinophilia was observed in 7.7 per cent of a series of 
309 cases of epidermoid carcinoma of the cervix. 
There is some reason to believe that the abundance of 
eosinophiles in the stroma of malignant tumors is of 
good prognostic import (other factors being equal), 
and probably represents a better than usual resist- 
ance to the advance of the neoplasm. It is hoped that 
future long-term observations with follow-ups will 
confirm the value of this phenomenon as a favorable 
indication for the prognosis. 

BENJAMIN GOLDMAN, M.D. 
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EXPERIMENTAL SURGERY 


Price, P. B., Metcalf, W., Longmire, W. P., Hanlon, 
C. R., and Rizzoli, H. V.: Experimental Shock. 
Effects of Acute Plasmapheresis in Healthy 
Dogs. Bull. Johns Hopkins Hosp., 1944, 75::14. 


Whether or not shock produced by hemorrhage 
alone is similar to shock produced mainly by local 
fluid or plasma loss is a controversial question. In 
two series of experiments reported, plasma and 
whole blood were removed under almost identical 
conditions; hence comparison seems valid. 

After blood loss, there is usually slight hemodilu- 
tion; after plasma loss, there is a high degree of 
hemoconcentration. In both conditions, systemic 
anoxia finally occurs. In hemorrhage, the mean arte- 
rial blood pressure is a fairly reliable index of shock, 
but the hematocrit is unreliable. In acute plasma- 
pheresis, the hematocrit is often the most depend- 
able criterion. Vasoconstriction seems to be a less 
prominent factor in plasmapheresis than it is in 
hemorrhage. Cardiac output is much the same in 
plasmapheresis as in hemorrhage, even though the 
blood is much more viscous. Hemorrhages into the 
adrenal glands are not so pronounced after plasma- 
pheresis as they are after massive hemorrhage. 

Uncomplicated posthemorrhagic death follows a 
fairly uniform pattern: the blood pressure declines 
slowly, breaks sharply, and death occurs from ten to 
twenty minutes later; during the last two or three 
minutes the heart rate changes from rapid to slow, 
and the respirations, which were deep and fast, sud- 
denly falter before the heart stops beating. The 
course of acute plasmapheresis may be similar, but 
in many cases, especially when the hematocrit is 
high, the heart stops suddenly; the blood pressure, 
which may have been comfortably high, plummets 
to zero, and the animal, after a few spasmodic res- 
piratory efforts, dies. Finally, the postmortem ap- 
pearance of the organs and tissues is somewhat dif- 
ferent in the two conditions, although in neither case 
is there much evidence of the “pooling” of blood, ex- 
tensive petechial hemorrhages, or systematic capil- 
lary permeability. 

Primary effects of acute plasma loss. These are 
hemodynamic: reduced blood volume, increased 
blood viscosity, decreased blood flow through the 
heart and body tissues, and low arterial and venous 
pressures. Fundamentally, these are simple physical 
effects, modified by physiological adaptations. 

Secondary effects of acute plasma loss. If not com- 
pensated for, the vital functions of the blood are 
necessarily disturbed by the reduction of its volume, 
by slowing of its rate of flow, and by incomplete pul- 
monary oxygenation. A function of blood is to sup- 
ply adequate amounts of oxygen to the tissues con- 
tinuously, particularly to vital centers and organs. 
Severe anoxemia quickly leads to dysfunction and 
death. Other vital processes, such as the elimination 
of carbon dioxide, regulation of the body temper- 
ature, the water and electrolytic balances, nutrition, 
and hormonal activities, are likewise dependent upon 


an eflicient blood circulation. Consequently, depres- 
sion of the circulation by plasmapheresis might be 
expected to produce a variety of functional and or- 
ganic abnormalities. Actually, few were found in 
these acute experiments. The reason, perhaps, is 
that oxygenation is the function of the blood most 
promptly and seriously deranged by severe plasma 
loss, and animals succumb from anoxia before other 
pathological changes have had time to become mani- 
fest. Furthermore, the paucity of abnormal anatomi- 
cal changes, gross or microscopic, suggests that 
the deleterious effects of anoxia are largely functional. 

The sudden failure of the circulation in late stages 
of plasmapheresis shock is not easy to explain satis- 
factorily. No abrupt vasodilation, change of heart 
action, alteration in volume or concentration of 
blood, or abnormal capillary permeability was de- 
tected at the time of the “‘break”’ in the blood pres- 
sure. Some of the animals with high hematocrit and 
well sustained blood pressure collapsed rapidly and 
died without warning, as though the heart, ex- 
hausted by attempts to force viscous blood through 
the vascular system, suddenly gave out entirely. 
There was no evidence of acute dilation of the heart. 

The secondary pathological effects of acute plasma- 
pheresis, though vaguely manifested, are of the ut- 
most importance. They may be fatal. Anoxia, re- 
sulting from an impaired circulation, tends recipro- 
cally to depress the circulation further, and this 
vicious circle, if not broken, may lead to rapid col- 
lapse and death. 

Replacement therapy is sometimes more success- 
ful in saving animals in the late stages of blood-loss 
shock than animals in the late stages of plasma-loss 
shock. This observation raises the question of 
whether “irreversible changes” are not more apt to 
occur in the latter condition. 

Compensatory physiological adjustments. Small or 
moderate reductions of plasma volume do not usually 
produce the effects described, because a number of 
physiological mechanisms are set in operation which 
compensate for such losses. It is only when the vol- 
ume of plasma is seriously depleted that compensa- 
tion fails and signs of shock develop: 

1. The heart promptly begins to beat more force- 
fully and rapidly, tending to maintain a normal car- 
diac output and arterial blood pressure. 

2. A degree of selective vasoconstriction occurs, 
which shunts the blood from nonvital regions, such 
as the skin, through the more vital centers. This 
compensatory mechanism appears to be less effec- 
tive in plasmapheresis than in hemorrhage because, 
as has been mentioned, vasoconstriction is probably 
less marked and the blood is much more viscous. 

3. Asmall shift of fluid from the tissues increases 
the volume of plasma and tends to lessen hemocon- 
centration; at the same time, activation of the red- 
cell stores supplements the depleted blood volume, 
but at the cost of hemoconcentration. 

4. The coefficient of utilization of oxygen in- 
creases, so that the hemoglobin gives up from 60 to 
70 per cent of its load of oxygen instead of the usual 
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15 to 20 per cent. This adjustment is perhaps the 
most important and effective of these compen- 
satory phenomena. 

5. Hyperventilation increases progressively. It 
facilitates oxygenation of the pulmonary blood and 
aids in the elimination of carbon dioxide. 

These compensatory mechanisms provide a wide 
margin of safety for normal individuals. That mar- 
gin is narrowed by plasma loss. When the loss is 
large, compensation eventually fails and anoxia 
develops. Whenever that happens, spontaneous re- 
covery is improbable. 

Regeneration of plasma. After substantial but sub- 
lethal plasma losses in untreated animals, water be- 
gins at once to be added to the circulating blood: 
from twenty-four to forty-eight hours may be required 
forfull restitution of the plasma volume. Replacement 
of the lost plasma proteins likewise starts promptly, 
but progresses slowly. In one experiment, in which 
26 per cent of the original plasma was removed and 
in which the dog was permitted to eat pellets and 
drink water ad lib., the absolute quantity of plasma 
proteins returned to the original value almost exactly 
forty-eight hours after the onset of plasmapheresis. 
When lethal amounts of plasma have been removed, 
the relatively slow process of regeneration is inter- 
rupted in its early stages by death of the animal. 

SAMUEL Kaun, M.D. 


Hopps, H. C.: The Role of Allergy in Delayed Heal- 
ing and in the Disruption of Wounds. Arch. 
Surg., 1944, 48: 438. 

It has been estimated that from 1.5 to 2 per cent 
of all wounds disrupt following abdominal opera- 
tions. The disruption of wounds following operation 
may be due to (1) faulty surgical technique, (2) in- 
adequate closure of the wound, (3) abdominal dis- 
tention, coughing, or violent activity on the part of 
the patient, (4) infection of the wound, (5) hypopro- 
teinemia, (6) hypovitaminosis C, and (7) constitu- 
tional states such as inanition, cachexia, severe 
anemia, and jaundice. 

The materials used as antigens in this study were 
(1) plain surgical catgut, (2) sheep intestine, and 
(3) sheep serum. 

Rabbits were used for the experimental studies. 
They were given varied amounts of material over 
extended periods of time. 

It was brought out from this experimental study 
that hypersensitivity to catgut could be consistently 
produced in animals by sheep serum, catgut, or 
sheep intestine. Catgut stimulates the production of 
antibodies specific for itself, in addition to anti- 
bodies which will react with either catgut or sheep 
serum. The antibodies specific for catgut may also 
be specific for collagen or mucoprotein. Heterophile 
antibodies do not react with catgut. 

Experiments were carried out to evaluate the 
effects of hypersensitivity on the reaction of tissues 
to catgut sutures and on the healing of surgical 
wounds prepared with catgut. Rabbits were used in 
this study. Plain and chromicized catgut were used. 


Routine sterile surgical technique was used through- 
out. 

Experimentally, there were 18 normal rabbits, ro 
sensitized to sheep serum, 19 sensitized to sheep in- 
testine, 16 sensitized to catgut, and 6 immunized 
against heterophile antigen. There was a very wide 
range in the titers. Biopsies were made at stated in- 
tervals; 142 biopsies were studied. 

In the rabbits which were hypersensitive to catgut 
there was evidence of a slightly heightened reaction 
of the tissues to catgut sutures. There was no ap- 
preciable difference between normal rabbits and rab- 
bits sensitized to catgut in the rate of dissolution or 
digestion of the catgut during the critical period of 
wound healing. 

The healing laparotomy wounds prepared with 
catgut sutures showed no significant difference be- 
tween those in normal rabbits and those in rabbits 
sensitized to catgut. The relative insolubility of cat- 
gut sutures is attributed to the absence of significant 
allergic reactions to catgut in wounds of animals 
sensitized to catgut. 

The effect of local and anaphylactic reaction with- 
in the tissues of a healing wound were investigated. 
Rabbits which were sensitized to either horse serum 
or egg albumin were used. Abdominal operations 
were done in the experiment. 

Among 37 rabbits with laparotomy wounds, 16 
had been sensitized to horse serum and 15 to crystal- 
line egg albumin. Six controls were used. Twenty- 
five of the 31 sensitized animals received a specific 
antigen intravenously after operation. Twelve of the 
sensitized rabbits receiving specific antigen died of 
anaphylactic shock. 

There was no significant difference between the 
two groups of animals in the reaction to the sutures, 
in the state of the sutures, in the degree of general 
inflammatory reaction in the plane of incision, or in 
the amount of edema in the intact tissue. 

Microscopically, the ratio of macrophages to fibro- 
blasts was considerably greater in animals which had 
received specific antigen after operation. The biopsy 
specimens in this group did not show a single fibro- 
blast although macrophages were plentiful nine days 
postoperatively. In this group the reticulum was 
finer and there was less collagen than was found in 
the control animals. The tubing fluid in which the 
catgut is immersed is quite potent as an inflamma- 
tory agent and may produce an Auer reaction. 

In normal, as well as in sensitized control animals 
which have received nonspecific foreign protein, 
wounds heal without significant untoward reactions. 
Apparently, the most obvious explanation is that a 
local anaphylactic reaction plays a predominant 
part. This is a direct or an indirect effect of general 
anaphylaxis and the local formation of antibodies. 

As a precautionary measure, when abdominal 
operations are performed in the presence of chronic 
abdominal inflammatory lesions in which such a re- 
action may occur, the abdominal wounds should be 
thoroughly re-enforced with nonabsorbable sutures. 

RicHarD J. BENNETT, JR., M.D. 
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Waud, R. A.: ‘The Absorption of Sulfathiazole from 
Wounds. Canad. M. Ass. J., 1944, 51: 229. 

Estimations of the concentration of sulfathiazole 
at different levels below the floor of wounds have 
been made at stated periods following the applica- 
tion of different concentrations of the drug and when 
the latter was incorporated in different bases. 

The higher the percentage of the drug in the base 
the greater was the concentration obtained in the 
tissues. 

The concentration obtained in the tissues beyond 
2 to 3 mm. below the surface of the wound is much 
less than that ordinarily reached when sulfathiazole 
is given by mouth. This may not be sufficient to 
prevent the spread of infection and may justify the 
systemic administration of the drug. 

The level of sulfathiazole obtained in the blood 
when the drug is applied locally approximates that 
of the tissues situated at a level anywhere between 
3 to 7 mm. below the surface of the wound. 

The delivery of sulfathiazole out of a water sol- 
uble base or an oil-in-water emulsion takes place 
quite readily. When incorporated in a fatty or 
paraffin base and applied to an open wound very 


little of the drug reaches the tissues. When sus-. 


pended in a liquid oil the sulfonamide falls out and 
is deposited in almost pure state on the surface of 
the wound or dressing. 

Howarp A. McKnicut, M.D. 


Brunschwig, A., and Thornton, T. F., Jr.: An 
Experimental Study of the Lateral Spread 
of Epidermoid (Squamous-Cell) Carcinoma in 
Man, and the Reaction of Such a Lesion to the 
Wound-Healing Stimulus. Cancer Res., 1944, 
42 

Previous experimental studies in mice and histo- 
logical studies of specimens from human beings were 
interpreted to suggest that squamous-cell carcinoma 
arises by malignant transformation of a segment of 
squamous epithelium, and not as a result of such 
changes occurring in one cell or a small nidus of cells. 
The experimental evidence also was interpreted to 
indicate that, while the principal factor in the in- 
crease in size of such lesions was the increased 
number of cells resulting from continuous mitotic 
activity, progressive malignant change in the normal 
epithelium immediately apposed to the malignant 
epithelium also contributed to lateral spread of the 
process. This hypothesis admittedly has few adher- 
ents today. 

Another observation made on mice bearing methyl- 
cholanthrene squamous-cell cutaneous carcinoma 
was that when the carcinoma was bisected and one- 
half of it removed, and normal skin was then approx- 
imated to the cut edge of the growth by suture, with 
subsequent spontaneous separation of the wound to 
produce a chronic ulcer, healing of the latter was at- 
tempted by epithelial growth from the side of the 
normal epithelium and not from the margin com- 
posed of malignant cells. However, the neoplasm did 
increase in size in the direction away from the cut 


edge; that is, lateral spread took place over the con- 
tinuously intact margins of the growth. 

In a patient presenting a squamous-cell carcinoma 
of the left hand, the lesion was bisected, and one-half 
was removed together with a semicircular patch of 
skin. A fresh wound was thus created, one margin of 
which was composed of malignant epithelium. The 
course of events in this patient closely paralleled the 
observations reported in similar experiments with 
cutaneous squamous-cell carcinoma produced by 
methylcholanthrene in mice. The wound-healing 
stimulus obtained by the surgical excision of tissue 
did not locally stimulate the growth of the neoplasm. 
Indeed, the malignant squamous epithelium ap- 
peared strikingly indolent toward such a stimulus, 
and seemed to have lost the property of purposeful 
proliferation to cover denuded areas. On the other 
hand, growth was progressive in areas which were 
undisturbed, and the histological findings here were 
consistent with the hypothesis of progressive cancer- 
ization of normal cells as a factor in the lateral spread 
of squamous-cell carcinomas. The intactness of the 
original junction zone between malignant and non- 
malignant squamous epithelium appeared to be a 
factor contributing to the lateral spread of this type 
of malignant process. SAMUEL Kaun, M.D. 


HOSPITALS; MEDICAL EDUCATION AND 
HISTORY 


Lemon, H. M., Wise, H., and Hamburger, M., Jr.: 
Bacterial Content of Air in Army Barracks: Re- 
sults of a Study with Especial Reference to the 
Dispersion of Bacteria by the Air Circulation 
System. War Med., Chic., 1944, 6: 92. 


The epidemiological problems which arise in war- 
time as a result of crowding together of large popu- 
lations in semi-isolated communities are well recog- 
nized. The spread of acute infections whose portal 
of entry is the respiratory tract is particularly en- 
hanced by prolonged close association of large num- 
bers of persons. Although some excellent investiga- 
tions have been made concerning the influence of 
various immunological and environmental factors on 
the incidence of certain forms of air-borne disease in 
military and civilian populations, little is as ye* 
known concerning the exact mechanism involved in 
the actual transfer of respiratory disease agents from 
man to man. While this transfer may in part be 
accomplished by a direct aerial dissemination of 
micro-organisms in fine droplets scattered by a 
sneeze or cough, it has become apparent that there 
are important secondary reservoirs for respiratory 
= especially in bedding, clothing, and floor 

ust. 

While the major source of the large numbers of 
air-borne bacteria found in such environments as 
army barracks is not known, it seems likely that se- 
cretions expelled from the human nasopharynx con- 
tribute substantially to this heterogeneous bacterial 
population and certainly constitute the primarv 
source of air contamination with respiratory patho- 


h- 
IO 
n- 
ed 
de 
n- 
ut 
on 
p- 
b- 
or 
of 
th 
e- 
ts 
t- 
nt 
is 
h- 
d. 
m 
ns 
16 
ic 
he 
of 
1€ 
S, 
al 
in 
O- 
ud 
O- 
VS 
as 
in 
1e 
ls 
a, 
S. 
a 
it 
al 
al 
ic 
S. 


88 INTERNATIONAL ABSTRACT OF SURGERY 


gens. This study provides considerable evidence 
that floor dust, bedclothes, and probably the sol- 
diers’ clothing provide a major secondary reservoir 
of air-borne micro-organisms. Recent studies in 
wards housing patients with hemolytic streptococcus 
infections of the throat showed that changes in the 
number of hemolytic streptococci recoverable from 
the air paralleled variations in the total bacterial 
count, 

Air entering the room from the delivery ducts is 
usually considerably lower in bacterial content than 
adjacent room air at either upper or lower bed levels 
and dilutes to a greater or lesser degree the concen- 
tration of bacteria in the room air. When one con- 
siders the enormous increase in air-borne bacteria 
which occurs each day as a result of the usual routine 
of dressing, making beds, and the dry sweeping of 
floors, it becomes apparent that in general the dan- 
ger of air-borne infection to the soldier population is 
greater from this local initial pollution of air than 
from redistribution of disease agents through the air 
circulation system. 

While complete control of the secondary reservoir 
may not be possible, it would seem reasonable to 
assume that much could be done to diminish the 
dispersion of bacterial particles, especially from the 
floor and bedding. Some progress in this direction 
has already been made. The difference in dust rais- 
ing between moist and dry floor sweeping is too well 


known to require emphasis, bu* 
ciation of the possibilities for « nation of dust 
and bacteria from infrequently « ined blankets. 
The concentration of air-borne bacteria in army 
barracks was found to depend on .« number of men 


“re is less appre- 


present at any one time and on th — .ount and type 
of their activity. Even when me ~ __ been asleep 
for several hours there were mo: .a in the air 
than when the barracks had been \ : for a similar 


period. The largest number of _ria was found 
during the greatest activity of tne men, e.g., at 
times of dressing, bed making, an” dry sweeping of 
the floor. 

Group A beta hemolytic streptoc ci were isolated 
in small numbers from only 3 pe cent of the air 
samples. In 1 instance a large nu:nber of group A 
type 3 streptococci were recovered near a con- 
taminated bed during bed making. Although the air 
circulation system was shown to disperse bacteria 
throughout the barracks, under normal conditions of 
operation it would seem to afford a smaller hazard 
for spread of air-borne infection than is offered by 
contaminated dust raised during activities of the 
men themselves. Studies of this nature provide a 
new approach to investigation of the spread of acute 


diseases of the respiratory tract, and may serve as a 


means of evaluating special measures employed to 
reduce air contamination in dwelling places. 
Joun E. Kirkpatrick, M.D. 
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